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v-fvj^ Mfc£&©g##tMM2rc&5-r v^>x-;vt:n y >e (i p 

* AD ^KJgftfti 3-hKD#>>-3-^ "f-frffA/* U o A (HMG-Co 
A) U ^*#--fe**s&3£fc#;Lt>ttTfc % U (Mol. Biol. Cell, 5, 655(1994)] , 
iftCfc^T, HMG-CoAU #9$ — fe' '^IM$it*Df^ K©£ltt£± 
If Sl£W&£nT^5 (HrKb rtn^y-f Kflf£^sg£§&2§IISg&(1997)) . 

>m£yy ir^T^fti K 3 - y >i^lt4D5 I -t**$/-d 
-4^;UP-7.5- y Vi^lfilt I PP*s§^^fti5tv^^M^D>8| 

(DWM£.%a^&^-C%R-£nx&t) (Biochem. J., 295,517 (199 
3)] % 13 C ^^JHbll^^o/cM^fj l -f^^-D-^^D-* 5 - 

y >Kii2 -c-^^-D-i'j 7s y h-;i/4-y vt^isit ipp^j: 

$£$£^6 C ;ftT^ 6 [Tetrahedron Lett. 38, 4769(1997)]. 

: r**-i/-n-*i/A'U-7s 5 - y >n 5 gig l -x^-^^-d- 

**/)Vu—7s 5 - y (dxs) & K-rsae^asi^snTi^ 

-5 [Proc. Natl. Acad. Sci. USA., 94, 12857 (1997)) . I£jgfc^l£. 7 7^ 
* e D y VH^g*% □ - K t 3 i sp A % £ 4 OCDORF** -5 D > 

Ii:, ^ilC^^TIt 1 -f-'^^r^>-D-dr->;uo-7. 5 - y >K£ 2 - 

c - ^ ^ d - oi y y h 4 - y >g c 1- s s z ^ 

f)tlt^6 [Tetrahedron Lett. 39, 4509(1998)]. 
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g£!lu b i Cto&B? (ubi CiSte^?) fcitfp - 1 KD^p^VVx- h h 
7>Z7i7- \?<D)&&* (u b i A) tmA-fZZ tlZ& i) s 
0^i$Wt:41t5^^^nt^6 (MW8 - 1 0 7 7 8 9) i)K IM 

£ ft ± 2 i± tz m ( i w m -c & s . 
tmmirzztiz&z,. 
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5DN.A?:^l/. I|f)tl/;DN A'fcg^l^AtS: fcCi -fV^l/ 

BP*>» 1 ©fEEIi, ( a) , (bK (c) , (d) , (e) 

( f ) *>t>3Itfft5DNAfc 1 ^±£ODNA£^*-i:ij|&^&^ 

t#^n/cia^A^DNA^M^^^i*cD^±iifflBS(r^AL, %hntz.%mm 

(a) ^'i;-t;i/7^Tt: K 3 - y >&j&>5> l -x;t^>-D- 
T-5DNA. 

(b) li77^^t'D y Vi^il^n-KfSDNA, 

(c) t£BB#J##3faifc<D7^ yi^^^tSiai^^-KtSDNA, 

( d) {igayiJ#^4gBtt©75 yKE^J'fe^-tSaaR'S: K1-SDNA, 

£ a ¥ * ft ± $ "t± S Z © T* § h m tt £ ^ 1" 6 g e a £ 3 - K T -5 D N A , 

(e) (i 1 -T r ^-^r$/-D-^r->;WD-7N5-y >H**C>2-C-p< f;H-l'J 7, U h 

(f) ti(aK (b) , (c), (d) fcitMe) *>P>3gl£tt«DNAfc 

* h >j >>>*x > h fc&fTF-e/w 7** y ^xi, *>oj§«ftfc d n a c □ - k $ 

DNAT'*S, 

4 ' 
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7^ (Molecular Cloning, A laboratory manual), H~J& ["9" > ^OWy 0 (Sambr 
ook), 7 U v f-(Fritsch), -?=.7*A (Maniatis)H^, 3 — ;W H • T^U > 
jf . . ^^'^ h y — • ~7U7, (Cold Spring Harbor Laboratory Pres 

s) , 1 9 8 9¥fU (&T, tl/^faT-^D--^ HzifiS h IS1") ) , Cu 
rrent Protocols in Molecular Biology, John Wiley & Sons (1987-1997), Nuc 
leic Acids Research, 10, 6487 (1982), Proc. Natl. Acad.Sci., USA, 79, 64 
09(1982), Gene, 34. 315 (1985), Nucleic Acids Research, 13, 4431 (1985), 
Proc. Natl. Acad. Sci USA, 82, 488 (1985)^MHEiStf)73 & C¥ ^TUMI'S 

±Satw*J^T, }dJV\^>Wtt^V^JV7^ : r\i H 3 - U 1 -x^#^> 

-D-3r>;l/D-7, 5 - 'J >g^£j£1-££l£fc«&-rSgajtfc:3- H"T5D 
NAiiUT, mXif. Sej>J#^l, 2 6 J/cli2 8i:E«OT5 ^ S*I5?'J £3f i* 
Slfil^^-KtSDNA, &<S^(££ftt>geK0W1"S7^ yffcEfllKfc 

*>okf;m* y&^'y-tr^^xfc H 3 - y l -x;fr3r>-D 

HtSDNAf^ljIfSCh^ttS. 

jlfttfJ&tf'J^UT, @^J#^6ie®©i£SIB^^-t3DNA, I2?iJ#^t 2 7 
£fct±2 9 Kffi«0J££ffi?Jfc^1-5DNA«£*tf5:: 

7 7^^;m'ny >K£j&8fc£ 3-H-tSDNAi: UT, S2?'J# 
§2E«©7 5 ^KE^J'feWi-SSeK'fe Hi-SDN A, U/cteKSfiK© 

Wt575;wjciD^t igl<(il!(I07 5;im> a&£U< lift 
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1 6 1 fili n - K t § D N A ^ |,lf 6 C t ^'T- 1 S„ MzfoWjtefflt UT, 

WJ#^3fB«cW7 5 7 g£BB?'J£^1-SMfifl£ HtSDNAClWd: 
0»Jfc UT, ■S9JS#8IB«i©^SE5>J , S:^ri-SDNA^«:*tf fc^T*t<5. 

It, @S^#^91Bi£©i&SSBm^t-£DNA^£&tf6:: ^if§S. 
1 -x^-^^-D-^S/^D — 7. 5 — 11 >S8*><b 2 - C-7 ^-D-xy 7. 

NAtbX, MM** i29iJ##5*/c(i3 0CiBttO75>'KE5iJ'fe^-r6Sa 

07 5;s* J ^ asiSL/<(iMin$n/c7 5>'Kgs?ij*^^U; ^i-f 

#**>-D-:Sr>;i/o— t, 5 - 'J ymfrh 2 - C - 7 f^-D-I'J 7, y 

4 -y >i^iD^SC^Mt§Stt^tt5iei^3-KtSDNAf?: 

&DN A0£#W&0!l*: UT. BB9U## 1 0 £/cl£3 1 KE«fc©J£3SB5?!Jfc*r 

±eo r7.hy >s;xvkj:MKvw^>j ^x^sdnaj ±12 

(DDNA^/c(if^DNA£D^f>V$:7'D-7'i: L/T, 3Dx- • /W7*y £W -tr- 

y #y 3 ^ffi^itci'j^^nsDNA?:!!*^ ^wtc 

□ D^-*4^{iy7-^E&*©DNA*/cii^DNA©BfiT' 5 S:@^'fkU/c7-f 
— £fl^T. 0. 7-1. OM©NaC llfST, 6 5 'CT'A-f 7' V #4 if 
-^3>^fro/cm, 0. l~2teg&©SSCfc?0[ (H&jgS©SSC»«0 

1 5 OmM i&iki- b y -7 A, 1 5mM ^iVSttHJ^AiUiS) 
fcJ8l\ 6 5t^frTT*7'f^-?:fttt5Ci:i:J:iJ^t't5DNA?:* 

ftTv^^atligbTfT? d t^t'tS. "/y #V XrJ#£&DN A£ UT, 

6 
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7 0%fil±©ffi^ttSDNA, $?£U< l£9 0 % £JUb©fBI*H4fe D 
*SOSI2©^li, fiJLT© (a) , (b) fci;t>* (c) ^£>il(£*i5 -f V 7° 

(c) (ii5^j#-%5iH®^7^ yi^^ftsiei, £tzi*nm&9i<Dm-t 
n/c7^ y^isw^&s^sii-c&s. 

±EH*»H^, J£ft$K^ft£b-C, Escherichia JICg-frSffit&teK Rhodobact 
*H©^4©^BJ(i. UK (bK (c) *Jj:tf (d) ^ Tallin 

fiR«:3-HtSDNAf*5. 

(a) liffi9!J*^3iatt©75yKiB^J«:^i-S^a^%3-H-rSDNA. 

7 
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( b ) mm $ ^ 4 be n (o t 5 j mum * *rr s g an & ^ - k -r s d- n a . 

(d) {igB^J#^8IE«6©iSSBe^J%^-r€>DNA, 

(e) ttBe9"J#^9iBtt©^SBe^J 5 S:^'t<6DNA, 

(f) i oEttoffiiSEjy'fewr-sDNA, 

(g) »i (a) ~ (f ) ^rn^(C|B«K©DNAh7. b U V^x> h^MTt' 

5(D^0J(i, b';Hf VKii^y-b^T^-rt: K 3 y U 1 -=rit 
**/-D-*i/JVU-X 5 - U Vll44^Lfeft t 2 -C-^fJl'-D-xy 

y b-;u4 - y >K(D^^%j!5S y^>f-;vi;'D y 

3r>-D-3f;y;l/D-*5 - U 2-C-^f;l/-D-xiJ 

*y h-;v4-y >&©££j£feiMU^ v^vx-^fcfny 

±IBfeBJ5^J;t>'6 HfcHN-C, gSftiiUT, J^T© (a) £fc|± (b) £>g 

(a) (iii;i/t:">^i:^';-fe;i/T;Uxb H 3 - y >gt**ib l -f-'tf^-D- 

(b) til -xtf^-D-^^l/O-T. 5 - 'J 2 -C-^JU-D 
-xy 7.»J h-;l/4- y >B^£fcS£jSfett&1-5«ttfc;fr"tSgaSt-T:&S. 

±IECfcH^T, Vf;l/H*>iEfc^y ■fe^T^-rh K 3 - y 1 -f^3r> 

-D-^r>>;i/P-^ 5 - y >&££#1-SKIfcfc8!«E1-<5g&fl*: It, m?ilt. 
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&E#I 1 m L < liM© 7 * y L < tittiflS n/i 7 ^ 

J WBM rt> <b & U , 2>>o M)V t* >i£ U "tr ;U 7 ;I/t K 3 - 'J l - f-' 

#*S/-d-*s/;ud-7. 5 - y >i^£jrtS£J&£tt&-tsiS&£*rl"SS 

1 --rtf^-D-^^D — 7, 5 - U >&*><b 2-C-^f;V-D-XiJ 7. 

y h-;i/4 - y >&%£i;6£i&£M$1-£7£ft£^1-&Masi £ ux, #J*J£, 
KETiJCfc^t isi/<iai©7ui^l agi^u < littinsnfcy^ 

^ &E?!1** P>41 *>o 1 - x/fr3f s >- D - * -7. 5 - y t> 2 - c 

-7t^;i/-D-3iy 7.y h-;^4 -y >g^£j&t-S£j£fc«»-r5»ftfe%-f 

1 -t^^-D-^^d-t. 5 - y h-fy^7 

&£jfoT'&£$nS£J&4 1 l?a#fc 7*7.5 h*T^>> (3-(N-formyl-N-hydroxya 
mino)propylphosphonic acid] t ©SliSWSfeHttwg g U 7^ZU'70> 
** 1 -T#*2/-D-4r$/;PD-7> 5 - y h'fV^T-tligtt* 

9 
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(i) Dxst3-mDNA (Dxsiga^) (Di&mmq *mm u/c, 

BfcKjfc^StiTl^ *B§S©^fe&fc<kt>*DX Sig£^©j£S@2?'J'li$g (Pr 
oc. Natl. Acad. Sci. USA. , 94, 12857 (1997)] fcfiJJBU ^lli'J DXS 
iS&^fe^fr, &6^&DXSa&^&©ja&?©DNA^l*fcPCR?£ (Sc 
ience, 230, 1350(1985)) (I J: U 7 D U flfcf#T<5 ^ S. 

D X S igfe^ % £fc D N A 2: U T (£, C i±JJHT©^S % * 

^il, $J;U£E. coil XLl-Blue^ (m#lfi«t 0 JUARTIfe) ?^IIi:Il/c 

*&«fe. M^^LB^tsia (/^bh'jyK>(f-f7 3?iM) iog. um*. 

(fO^ttlS) 5g, NaCl 5 g £ 7j< 1 'J'V h;K:^^pH7. 2(1 
US) Kftl^&#DNA£#gt-f £„ 

> * 7° ^ "7 - J; O* T > ^ -fe > 7. 7° ^ T - CD 5 '* «g tiiS^a ®! ^ -9- -f 
K gd*.& B am H I , E_c_o_R I ^cOfSOPWIft-tM h £ttjjn£-tf:S w t tfftt 
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r 2 *j j: m 3 , ntjj: xj i 5 , mn%^ i 2 *> «t tn & . @2 

?U## 1 7 «fc tfl 8 , SB^'Jlr^ 1 9 «fc tfl 3 , BBfllS-Sf 2 2 «i: 2 3 ©Iffl. 
£-yr£>i£gl2?'J % fCT * D N A $ £ & If 3 C t § 6 . 

^MDNA^iitlt. dtl^^T-. TaKaRa LA-PCR™ Kit Ver.2 
(^M5a*±S0 £ (iExpand™ High-Fidel i ty PCR System^- V >#— ■ T 
-C AttSl)^fcJBv\ DNAThermal Cycler(/W^ >x;W-^> ^>*±S2)-C 
PCR^rtT^o 

PCRC^frt l/T, ±ia7 P ^-r v-**2 k b&TODNASrJi Oolite 9 
4tt'3 0m 5 5°CT'3 0g>~ 1 flfiSL 7 2TCT2 Wf>4 6S^IIt 
1 IM^l/h Ut, 2 k b ^^^^>DNAif>V©^^{I(i(i9 8°C-C2 0#KK 

6 8TCT'3#|SI*^&a£JfcI;g£ 1 +K^;l/£ Lt. 3 0-»M?;WTofc&» 

7 2 °C T- 7 jft $ i± 3 3kft t&HZZt **T* t -6 . 
S^ffilS^tlfcDNAiTJt^:, *B§ffiT*ii*§l?fg&MJ&^ # - £ ±fa77 -f 

i-^D-^mfi4DBBj@jSii>4J'J8i^©#S»wJ:UDNABf>t ! S:4J'ii • SIR-*- 5. 

gEHlRDNABrJtfcJB^ ^g, $I;U£, ^^^a7--^D-^>^^ 
fiSL Current Protocols in Molecular Biology, Supplement 1 — 38, John Wiley 
& Sons (1987-1997), DNA Cloning 1: Core Techniques, A PracticalApproach, 
Second Edition, Oxford University Press (1995)#?{I§H<fc£ *l foh 
■V»iiTpSR©#y K $JxJ£SuperScript Plasmid System for cDNASynthesis and 
Plasmid Cloning (7^7 • "tV JUV— XttSS) ^ZAP-cDNA Synthesis Kit 
Ub7^>'-> (Staratagene)ttSO fcfijv^ D-^V^^^-^f^U, 
Mb/ci^D-->^^ *-£JBl\ 0J*.i£E. coll DH5a#R (3fl 

Wi*mm*mm&WktZtzfrcD?n--y?^?$-tbXli.. *B§@K12;|* 

l^Tfc«J:v\ Mftfftllli, ZAP Express (7> h 7 # >ttSL Strategies, 5, 

11 
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58 (1992)] pBluescript 11 SK(+) (Nucleic Acids Research, H, 9494 (198 
9)] , Lambda ZAP II (7. h =7 % V- >#8D , AgtlO. Agtll (DNA Cloning, 
A Practical Approach, \, 49 (1985)] , A Trip 1 Ex ( ? o - >f V ?#M) , 
AExCell (7 7^i/7ttU) pT7T318U (7 7^7S/7*tS) , PcD2 (H.Okay 
ama and P.Berg ; Mol. Cell. Biol., 3, 280 (1983)] , pMW218 (fttifci&fcSlgft 
10 , PUC118 (^fgjfrfetSO , PEG400 (J. Bac.,172, 2392 (1990)) , pQE-30 
(QIAGENftM) m*$>lf&Z.£tfV%Z>. 

^X/^r n.? — • ^D-^>^' HzijJS, Current Protocols in Molecular 
Biology, Supplement 1~38, John Wiley & Sons (1987-1997), DNA Cloning 1: 
Core Techniques, A Practical Approach, Second Edition, Oxford Universit 
y Press ( 1995)^llffi|fc$ n/cJSi: £ 0 d £ A* "eg- -5. 

It^SHcJ: e;i/Vf>»fc^U -b^T^-rl: K 3 - 'J 1 -x;**^ 

#-^3iatt©7 5 y'UK^j'few-tssaR'Srii-K-rsDNA, Be?'j#^-4iam 

OT^W^mi&I^-FtSDNA^W^x^ Kfcitf 
:nt)DNA5: 1 Ofill^t^^? Ytm^-t&ZttfT'ZZ. 

I^y^? Ktlt, 0!l*t& lEDNA^T^^^U'pADO-l. 
I2?»J#^ 6 fEifc©^.SBB^J ^tt5DNA?:^t J 77X^ HpDXS-ll)SvMi 
pQEDXS - 1, E?J#^7E«0&gB2^%1-£DNA££fr77;*5 K 
pISP-1, BB2RJ#-t 8SB«fcO«SBB^J i S:W1-<6DNA%^07 r 77.5 Hp X 
SE-K B2^J##9iatt©^36ge^J%^-r'SDNA^#Oy7^5 FpTFE 

dtl^y^T^ HC#A$tife^J!SS*3fe©DNAWf>tO^IIBa?y'S:jpJfflU. 
fl!l©I§i&£$K $Jx.l£. Rhodobacter jj (Igj- 6 ffl£%l3F «t U . I^DNA©*^ 

12 
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©TO 

■xmm, mx\zi. conw3iioj* (atcch948) t, ^c^^x^-rs. 
nmw*. mwmmm. mx\z. o. osm hu-7u^>iii$ 

(pH6. 0) mX'fcW'ik. mfclt&mtfl 0 4 ~1 O'^Baaa/m l 9(1111 
KNTG 6 0 0mg/l (I § «fc o Kim*., HiST* 2 0^#lt 

i^^^MS^?§^^«^^^mifeco. 0 5~o. 5%^;vx'j7n-^ 

i^Mtbt, 0y*.fc£» M9igitk (^ei^^- ■ ^a-->^ fu- 
ns) ^m^muLtztzi&mtibtf&zttfT'Zz. 

^^-jVjl^TsV h— Tetrahedron Letters, 38, 35, 6184 (1997) USDS 

to. 05~o. 5%$t,»«^*^JS%{iu^y #u ^f^xijzn-;m 

^Biffls 03*t£» E. coliW3llO^ (ATCC14948) &f£HiSitk, LBI 

13 



WO 99/53071 



PCT/JP99/01987 



mourn cfi£i^fe#DNA£#gt - igt^, ±ib (i) KmrncDnm^m 
u n^/;iibDNAw^ a-*® mmm&>b 

ftffi. (2 6, OOOrpm, 2 O'C, 2 0hr) CiiJ, X#M1T&. 
T^^kU/c^^^-, 00*. f£. pMWl 18 (^>y*>y->*±iO 1:7^^- 

pQEDXR£ & If 3 C £ **-e £ 5 . 

©i££ffi?i.l££fcgB#J^fci&tf 5C fctf-Ct*. #kftfc£yaeMiB<[5 : ?tf>J££E 
?'J 'If n * n m U T ftfe 0 /g{ & %M h 3 v ^ tiffin •*> <b I£yaeM it a =¥■ 0) * ^ P # * ± IB 
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±E0«fc o i: 1 1 i t, tl/c D N A t i±il * t" ^ 1 6 /: fi) i: It £-f\ 
ClfAU ft^T'±IBDNA£J? Al/cM^^^-?: s ^^*-CiI£L 

£ S5?'J » ±1£D N Afc J: t/$E¥^^I2?iJ J: U fH/ft £ tl/c SSI * ^ * # - T- $> h Z 

M^^^-ilLtli, ^JA(^ pBTr P 2, pBTacl, pBTac2 (^-fn&^-U> 
#-T WW A#J: U7M) . pKK233-2 (PharmaciaftglO % pSE280 (Invitroge 
rt±m) , pGEMEX-1 (Promega*±S£) , pQE-8 (QIAGENftSg) , pQE-30 (QIAGENft 
m) . pKYPIO (^^Bg58-1 10600) , P KYP200 (Agricultural Biological Chemis 
try, 48, 669 (1984)) , pLSAl (Agric. Biol. Chem. , 53, 277 (1989)) , pGEL 
1 (Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)) % pBluescriptl I SK+, pBl 
uescriptll SK(-) (StratagenettM) . pTrS30(FERMBP-5407), pTrS32(FERM BP- 
5408), pGEX (Pharmaciaftm , pET-3 (NovagenftiO , pTerm2(US4686191, US 
4939094, US5160735), pSupex, pUBHO, pTP5. pC194, P UC18 (gene, 33, 103 
(1985)) , P UC19 (Gene, 33, 103 (1985)) , pSTV28(!g?@jgttS5). PSTV29 
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mm±m) . pUC118 (^.mmtWl) \ pPAl (MHg63-233798) , pEG400 (J. fia 
cteriol., 172, 2392(1990)] % pQE-30 (QIAGENftM) i^i^t^Ci^t't 

fc<fcv\ trp.7*D^-^- (Ptr£) . lac^D^-^- (Plac) , P L 7° 

D^-^-, P R 7°D^-£- v P SE 7°n^-#-^<7X 

-t-5 7°n^E-^- % SPOiyn^-^?-, SP02yn^E-^-, penP^D^-*-^ 
4* If § d i:*ST*t«6. £/cPtr££ 2 oil^ij 7°D^-£- (Ptr£x2) , 

tac^D^-*-, letiyn^e-*-. lacT77°o^-£-C> J: ? (lAMCISIt 
& £ $ ft 7° D ^ - * - t, m V ^ 6 d t T* £ -5 . 

&(DX&&\<^i)\ >-#JVtf; (Shine-Dalgarno) S2?'J □ K > <D 

?f±f>EBB& UT fi, Escherichia !!, Corynebacterium H, Brevibacterium M, 
Baci 1 lus BL Microbacter ium lL Serratia lL Pseudomonas IL ARrobacterium JL 
Al icyclobaci 1 lus jg. Anabaena lL Anacystis lL Arthrobacter JIL Azobacter lL 
Chromatium lL Erwinia fflL Methyl obacterium lL Phormidium liL Rhodobacter iL 
Rhodopseudomonas jg, Rhodospi r i 1 lum fL Scenedesmun M, Streptomyces JIL Syn 
necoccusIL Zymomonas M^Cgj-^M^^ £ h tf 5 ZttfXZ. $?£U<(£, E 
scherichia iL Corynebacterium M. Brevibacterium JIL Baci 1 lus fL Pseudomon 
asllv Agrobacteriuni M, Al icyclobaci 1 lus lL AnabaenaM. Anacystis IL Arth 
robacter^, Azobacter JiL Chromatium M. Erwinia SL Methylobacterium flL Ph 
ormidium lL Rhodobacter p, Rhodopseudomonas flL Rhodospi ri 1 lum flL Scenede 
siunl, Streptomyces JH, Synnecoccus JIL Zymomonas llC Wk~$~ ZWl'^M^r £: &tf 
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IMClWJttT, mXit, Escherichia col i XL I -Blue, Escherichia 
col i XL2-Blue, Escherichia col i DH1, Escherichia col i DH5a, Escherichi 
a coil MC1000, Escherichia col i KY3276, Escherichia coli W1485, Escheric 
hia col i JM109, Escherichia col i HB101, Escherichia col i No. 49, Escheric 
hia col i W3110, Escherichia col i NY49, Escherichia col i MP347 , Escheric 
hia col i NM522, Baci 1 lussubti 1 is , Baci 1 lus amylol iguefacines , Brevibacte 
rium ammmoniagenes , Brevi bacterium immariophi lum ATCC14068, Brevibacteri 
urn saccharolyticum ATCC14066, Brevibacter ium f I avum ATCC14067, Brevibact 
erium lactofermentum ATCC13869, Corynebacter i urn glutamicum ATCC13032, Co 
rynebacterium glutamicum ATCC14297, Corynebacterium acetoacidophi lum ATC 
C13870. Microbacterium ammoniaphi lum ATCC15354, Serrati a f icar ia , Serrat 
ra fonticola , Serratia 1 iquefaciens , Serrat ia marcescens , Pseudomonas sp. 

D-0110, Agrobacterium radiobacter , Agrobacterium rhizogenes , Agrobacter 
ium rubi , Anabaena cyl indrica , Anabaena dol iolum , Anabaena f los-aquae , A 
rthrobacter aurescens , Arthrobacterci treus , Arthrobacter globformis . Art 
hrobacter hydrocarboglutamicus , Arthrobacter mysorens , Arthrobacter nico 
tianae , Arthrobacter paraff ineus , Arthrobacter protophormiae , Arthrobact 
er roseoparaff inus , Arthrobacter sulfureus , Arthrobacter ureafaciens , Ch 
romatium buderi , Chromatium tepidum , Chromat ium vinosum , Chromat ium warm 
ingi i , Chromatium f luviat i le , Erwinia uredovora , Erwinia carotovora , Erw 
inia ananas , Erwinia herbicola , Erwinia punctata , Erwinia terreus , Methy 
lobacterium rhodesianum , Methy 1 obacter ium extorquens , Phormidium sp. ATC 
C29409, Rhodobacter capsulatus , Rhodobactersphaeroides , Rhodopseudomonas 

blasti ca , Rhodopseudomonas marina , Rhodopseudomonas palustri s , Rhodospi 
ri I lum rubrum, Rhodospi ri 1 lum salexigens , Rhodospi ri 1 lum sal inarum , Stre 
ptomyces ambofaciens , Streptomyces aureofaciens , Streptomyces aureus , S 
treptomyces fungicidicus , Streptomyces gr i seochromogenes , Streptomyces g 
riseus , Streptomyces 1 ividans , Streptomyces ol i vogriseus , Streptomyces r 
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\ 



ameus N Streptomyces tanashiensis > Streptomyces vinaceus , Zymomonas mob i 1 

mm*,*? z-omAJi&t Ltd ±&m±mM^DNA*mx-tz%&X' 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)) , 7Dh"7*7*h& (^0363- 
2483942) „ £fc(£Gene, 17, 107 (1982) ^Molecular & General Genetics, ]68, 

in (\m)izmm(Di3&m-$:$>\i zz. ttfxzz. 
mm^m±mmtLxm^^m^^it. ii^^^-tit, mz.it. ye p 

1 3 (ATCC37115) , YEp2 4 (ATCC37051) , YCp5 0 (ATCC37419) , p 
HS19. p H S 1 Sm-km^h Z. 

<. mZ.lt* PH057'nt-3?- PGKyot-^- GAPyot-J-, 
ADH^D^- £ — . gal 1 ^D^-^- gal 1 0^0^-3?- t — 
hi/3 l ^I&l7'Ot-3?- MFaiynt-^-, CUPl-7*Dt-^- 

^iifflB&i: UT(i» -y-'y # P 5 ir 7. • -tr l/b % >x ( Saccharomyces cerevisae 

) v V V'it y f} P * ■fe 7. • > ^ ( Schi zosaccharomyces pombe ) , ^ I) n-Y A. 
D^tT, • =7$=$-7>* ( Rluyveromyces lactis ) , h U □ T./tfPV • zffrjy* 

( Trichosporon pullulans ) „ Z/ n. 7— ;t ^ -fe X • 7^ll V 7> 

( Schwann iomyces al luvius ) $>lf h Z £ tfXi* <5. 

lilt gSi:DNA4?IXtS^St'*nifP 
fnt^^S d mx.lt. xl/^hD*>-J/3>j£ (Methods. Enzym 

ol., ]94, 182 (1990) , ^7xD^7^hS [Proc. Natl. Acad. Sci. USA, 7 
5, 1929 (1978)) , ftS'Jf^AS (J. Bacteriol., 153, 163(1983)) , Proc. 

Natl. Acad. Sci. USA, 75, 1929 (1978)iafStf)£i£^£ hli 6 Z. £ &X% S„ 

mnm*m±mm£Lxm^zm£^it* •%m*?$-£Lx* mz.it* ? 

cDNAK pcDM8 ( 7 ± □ i/ft <£ U Iff BR) , pAGE107 (^¥3-229 
79 ; Cytotechnology, 3, 133, (1990)) % pAS3-3 (^§8^2-227075) . P 
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CDM8 (Nature, 329, 840, (1987)) , pcDNAI/Amp ( Invi trogenft 
W . pREP4 (lnvitrogenttM) , P AGE103 (J. Biochem., KM, 13 
07 (1987)) , pAGE2 10f%Mgt5:i:A 5 t't5. 

dfc^T't. mx.lt* "iM b^#n?-f (kbCMV) ©IE (immediate 
early) ilfe-?©:/^-*-, S V 4 0 ^M^P^-^-, UhD'J-f^ 

S R a yo^-^-^^^tf Z>Z -tijiX-ZZ. £tz s b CM V(D I Ejtfe^cD 
x v/n >+r — "7° n ^ — ;$? — ^jv^T&Jii^,, 

m±mmt utit ±7^/^11, hbt 5 6 3 7 (i#§ang6 3-2 9 9) , 
cosim cos7M, cHoam&^F4*(fszfc*s-ets. 

si^&s^&tjsv^;: ^-ct, aj*.!^ ii/^hn#-i/-^3>a (c y 

totechnology, 3, 133(1990)) , >J >$?#;W>7 (^W2-2 2 7 0 7 
5) , 'J^7i^^>3>ft (Proc. Natl. Acad. Sci. ,USA, 84. 7413(1987)) , vir 
ology, 52, 456 (1973)t::iatt0#?£«Ffc JB^S Z. tS. J&SCt£gl#©«l 

itfigati, $S§I¥2 - 2 2 7 0 7 5 W;M#g§¥ 2 - 2 5 7 8 9 

y i/ 3 > - s<>y $ — X - 7 • 7#7 h 'J - • 7-a7^ (Baculovirus Express i 
on Vectors, A Laboratory Manual) , ji Vy b • 7°D b □ — ;l/X • -f > • ^ V 
*=l=7- • A^tXuV- -Vzffr* > hi- 3 8 (1987-1997), Bio/Technology, 6, 
47 (1988)^(I|Hm^n/c^}i(lioT, C fc**T-t*. 

i^&dfe^Tfflv^nSfflfc^gA^**-*: LTI±, $I*.f£, pVLl 3 
9 2, pVLl 3 9 3, p B 1 u e B a c III (t tiZ-i >tl h D^'xWii) 
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7*7 • 77 l> • 7^ U7- • /f'jA • ^7-r;i/7.(Aut 

ographa californica nuclear polyhedrosis vi rus)3££:ffl V^<5 d i: #*T' § 
m^lfflBa^UTti, Spodoptera f rugiperda (DMftlBfia-T?& £ S f 9. Sf 2 

7-a7iK ^"^ij a- • I>f f • 7 'J -7 V ■ 7 > K • * (W. H. Fr 

eeman and Company) , —jl — s—? (New York) , (1992)) % Trichoplusia ni 

(Dmmm-cfozn i g h 5 wvtfhD^xvttgo mtm^zzttfT-z 

(*f§8¥2-227075) , iJ*'7i^>3>S [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)) 3F£&tf5C:i:*$-C*t£. 

#^BJ4M V7*l/;>f Mfc£1fcl©££j£3&s|s £ ft±2i±6 C £ ©T*£ 5gtt% 
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i^^Mi, mmm&(D%m*®mw^fi^zt%mx&ftittm%m. 
fitmmtL-c& % *ft?ft<Dm&to&Wk\stoz$<DV$>ftit&<, 

d j v - ;i/ & \l (o 7 )v u - Jim &m v ft & . 
mmntbTit, ry^-y, t&ihjy^-vA, mtv^-^a, m®7 

•£0ffe££SSfl:£$L MtfK, ffi^**, KJSx** % n->7>^- 

& &Tj^(D : mmmtfm^bftz> 0 

*a, mv^^a, ^t^-h'j^A, ^m-ifc, mm^y^'y. mum. 
fftmiDit/v umtfm^bfth. 

siii 5~4o°c^«j;<, ^urat^ emm-7 Brax'$)^ 0 mm^p 

Hli, 3. 0-9. 0 5. pH£OHI|{i, M&£v^£Wa£>&L 7;U 

^U^jft. j^K*;l/^>^A, TV^-T&if Srffl^TtT?. 

t&&tZ££lZlt<1 V7°U¥)V- $ -v-^xtf^s? WvJi/Y (I P T G) 
£ZlZ&^y\:-)VT?V)Vm (IAA) igJ&fcjgsira LT J: l\ 
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C^i^ntl^RPM 11 6 4 Oigife (The Journal of the American Medica 
1 Association, J99, 519 (1967)) , Eagl etDMEMigift (Science, 122, 
501 (1952)) v DMEMfgife (Virology, 8, 396 (1959)) , 1 9 9i£i& (Proce 
eding of the Society for the Biological Medicine, 73, 1(1950)) ^7c(iZ 

mm&s 3iSpH6~8, 30~40°C, 5%CO,^TfOMTt'l~ 

mA*IHII&fe?i±*fflJ^fcUT^^n/c^SeSI^«:^aii--6i$%i: LTti, -fig 
Cfl^tltV^TNM-FHi^ (PharmingenttSSU » Sf-900 II SFMigife 
(^r'73BRLti) , ExCell400. ExCell405 (V^TtltJRH Biosciences*! 
Si) „ Grace's Insect Medium (Grace, T. C. C. , Nature, 195, 788 (1962)) ^£ 

aiSpH6~7, 2 5-3 0tf©^frTt', l~5BP^T-5. 



milt* xmwom&ntK mm^^mm^mvmm.btcm^^i^ tmmi 

^«J§«{i«J:*tfcjS?£. ^'ifH^x^;l/ (DEAE) --fe:7 7n-** DI 
AlON HPA-75 (E.M4ttiM±m) lk>'>^M:l^>^D7^77^ 
S-Sepharose FF(7 7 ^ *>7*tSI)^© l^>'> % m WcHH ;* D 
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^7^77^-^ ^D7b7^-*^>^ #m.6nm&ij)^mja& 
^mmi^m&ffimzmR. kz^immv. &w&n*sEi$ 

iStlioTfcSSjS-r-Sw .^lO-SI^C*® Advanced chemTechtt 

S). ^-4r>x;l/V— »/^>(^@Perkin-ElmerttS)» 77;V7^7/W^ 
■r^ (7. «7 3. — -r > Pharmacia BiotechttM), 7 O 77 (pKHHProtein Technology I 
nstrument*±g!{), 0 =7 (^RHSynthecel l-Vegattg), B^-t7'f^7'- 
'J St? KGKSPerSeptivefctg), A^Si^m^©^^ K^ftfefUffl U^^t 

III. ^V7>7 -f Mb£fcl©S3§ 
±1211. T*m*§^/cJ&SC$£&#:£. ±fSII. (OH & dig fcTigSl U igfl^ 
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3*ig*(wJ:U, fc'*$>K 2 . ^Dfy-f KfO'f V^l^y-f H 

MttWfcffllfc LT. 0»J;U£ Escherichia^ C 

m^zw$L%>}*mmmfotLtz3-\i*j >-8 y >-8©m^ Rhod 

obacter miSi-Sgft^^^feglfjgj: Lfe3-H>y >- 1 0 ©Mat, Arthrob 
acl^lzmtZWL£.®*J&&n&&£ l/ch*^ 5 >K 2 ©g£&, Agrobacterium 
ICItSM^I?:ill»^l/c7^^^-!t>f>©l3l, Erwinia JgtCg 

i v. #*^nymm%±ommft&*mm^zwn<Dmm 

fcl^Tli. pH5~l 0, U < t£6~ 9T-&<5 0 

0B&&aj$L HEPESM mopsiii. jKM*mmffim& 
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{£, NADPH, NADH*5^lif©fl!lO«ftt##%ffll>5:i:* s t't, $? 
^L<liNADPHS:fclfSwt^T'tS. 

* s trtS* 5 , »ig(ll£0. 0 1 mM~ 1 0 0 mM, £U$?£U<t£0. 1 mM~ 
1 0 mM(Dm&T*$)Z> 0 

Mg 2 \ Mn^TOlf^S. 

mut s &m-< * ><Dmm i£, sj© % us l & u £ © £ ? %m&x- 1> mu 

T'tS^. jflllliOmMi^lOOmM, £ U »a8(I(£0 . lmMA^lOm 

© & & *s c ^ he © & v n pi y z <d £ 9 & mm xt> m v ^ s c t a* -c t a 

»jgtwl£j£jS^[*©jfiJg{£0. 0 1mM~0. 2MT'$>^ 0 

fcfoizm^mmmm^i~mmi±tii^-h\ it o. oimg/mi^bio 

v^IKU, ffeO^JISfiK^^AL/clin n p-e^oTt£^ 0 TIE (2) 
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» £U<f£3 0°C^<b4 (TCC^S. 
i^^lt, ^Si:fiJ C d 7 7 -r - S (HPL 

fTCffoTNADH^NADPH^tSl^Cli, £JSi£©-3 4 0 nm0l& 
-D-^>;l/D-7> 5 - D >Kl/^T^ h-T ^--tfllfcV^TIi, 3 4 0 nm(D 

&*Mfe'tZ>Z£tf&£L < , 1-3 # HPS Till JTtS C 'J Lv\ 

S55rfficfev^ii, strati, iot-is^$b<, iu»*L<ti3 0 

6 «k tftg&©£W £ lit 6 . i»St «k tfJg[ftl©£W £ IS 
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*^*Bi#ii*s©ftafe«i©3isiT'*>*a*®i#fj : ajii 3 P^i 0^10310 

1 IHH2 2 1 9 1 0-?t 1 1 ^HO 3 5 7 3 9 ^©BJIfflfclClElfc $ 

HI 1 (ix 1 -■r^#e/-D-4 N >^n-^ 5 - U l/WLls#? h-i s J * 7— tfo 

g)2f£ x 1 -x^^^-D-^r^^D-T, 5 - 'J h^Vp<7— fef© 

iSttK#1-£Kffi^pH©|&*£^L/ciaT*&S. 1 O0mMPJ7ilIii 
WpHi:fitt5jStt?:^L/:. pH8. OT'Cgtt^.l 0 0 %fc Lt. &p 

HI 4 [£, 1 -x^-^r^-D-^r^O-^ 5 - V >m V #9 V -f V 7 — fe'rS 
N A 
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E. coH XLl-BlueJfc (mflMs&J: UJRA) felS^. 10ml CDLB^#t£i& 

@e?'j#^i 2*}j:m 3, bb?ij#-%i 4^j;t>*i 5, mmm 2 aim 6, 

IS?|J#^1 7fc<J:tf 1 8, S2?'J#^tl 9fc<fctH 3 ©&ggByj<D3&£t!: Sr^l"* 
5'aCBamH I fe^ Eco R I SORS^^BfaPfflfe^ti-ett^-tS-fe > 
*7°^^-fcJ:tF7>^-tr>*7'^-7-, BB^JS-t 2 2*5<ktJ f 2 3 <Di&S@2 
?'J©*I£-tt£^-tS am H I ©ISS^BffSPfit % ^n^'tl^l"* -fc 

MDNA^iiJilt, Cnt>y7^7-i:, TaKaRa LA-PCR™ Kit Ver. 
2(^ffi3gttM). Expand™ High-Fidel ity PCR System(^-'J >7J— ■ TV/W 
Athg)£fcl£Taq DNA polymerase (Boel inngerftgO DNAThermal C 

ycler(/^ — 4r>x;W — -»/^>%tSi)T'P C R fefr^rt:. 

PCRIt 2 k bJ^T©DNABrfirf£9 4t:-C3 0 8>RIL 5 5°CT'3 0#~1 
7 2TCT*2#Fi||j^&5£j£lg£ 1 «M LT, 2kb^A5D 

NAi)tli9 8°CT?2 0 8>IS, 6 8°CT'3irFl3!)^^6^Il?: 1 1M 
UT> 3 0-*M ^WtotUIL 7 2rT-7#|H£jfc^$&#T-tTofc. 

PC RCi U£*g$nfcDNAI|rJt0-5*>, 5'^i: B am H I j:tfE c 
o.RIffl PlP^tjj hpt £P& 4 * ti-t'n & i? > 7. 7° ? -< t - « «fc #7 > -t: > 7, 
^7^T-%ffiVNTJ8*@$n^DNA^Ii®JIS»*B^niH I fe^t/ E c o R 
IT'^HtU am H I ^J&gJ^^BfiSP&fc**!,^ tl^-TS-t >*7° 

^^T-feiO'TV^^V^y^^T-^fflVNTJiilil^n/iDNAif^MJPIgl 
S B am H I T*fg>(t L/c. 

m<m, znhmmmm&MDNAWiK*7tfn--*'fjimn.m)}L. Bam 

H 1 - E c o R I jJllDNAIfitfeiO'BamH 1 MD N ASfjt % U /c. 
1 acyD^-3?-?:ftS£i±^^^-pEG4 0 0 (J. Bac. , 172, 
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2392 (1990)) fc. MPIII^ B am H I $5 £{f E c o R I t?yiHfc%. 7 Jin -7.' 
J f)VH.SLfoWi*fi\ l \ Bam H I - E c o R I Mp EG 4 0 0 feStfi Ltz. 
pUCl 18 (S?I3t*±M) *Mm&%B_ajrLHlT-Mik&. 7JjU-*¥)l 

mm^iij^tf^B^jnH i &j!p uc i i sm^^mnbtz. 

±mvm%$fttz B am H I - E c o R I jQIDN A$r)i i:o^T B am 
H I - E c o R I 9BMp EG 4 0 omft £&£Ltz'&. x* y -;VrfcK£fTV\ 
||t>tl/:DNA»^5/i 1 ©HSzkK&JSU 7 -f ^- t/ 3 >£fS * *T 9 d 

ill^^DNA^l\ E. coH (3C#M£UfgA) DH5a1*^S}£C^oT 
^Jf&^lL §2ffim$*^#£7^;7f-y -7^>> 1 OOAg/ml ^t'LB* 
^igJ&C&ftU 3 7 s Ct-^«iyc„ 

X^^f;7-fi/> 1 0 0 At g/m 1 ^^t'LBlM 10mlt'3 7°C16 

SDNA, @e?>J#^§- 8 fa® (D^SiB^J ^toDNAfcJ; t>'B5?'J#^ 9 IBm©i& 

E?Jm5DNA?:^7^5 HpDXS-K BB*»JS-^ 7 fa«50J£SHB?!I 
%tt«DNAfc^t^775 K £ p I SP - 1, Ky!I#^-8SBtt01SSBB?!l 5 S: 
ttSDNAfe^t^7^5 KSrpXSE- 1, @B?iJ#^t 9 iai£©i£SIB?'J 
tSDNA%^t.^775 KfepTFE - 1 fc^U/c. 

J/;. ±KT*3Ki§3ftfe B am H I MDN AUfjtfcJ: £>'B_a_mH I MpU 
CI 1 8lfrtt£££L/c8L x£ y -;UfcfcI8fcm\ *§t>n/cDN AftlB^fe 5 
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H 1 (DM^m^MML. H^-^aVSlL^lTK^ia'ife^DNA?: 

H^7X^ Kfc B am H IjQIU S D N AUrtf £ ±IS t ^©^STCIh] 

(2) ;i/xy^'j b-;i/g*ttiSIfe?©l5HI 
E. coUW3110^ (ATCC14948) fc. LBifcfrJ&J&CjfiE U ttffciBJiiJB £T*i8* 

g[Hft£. 0. 0 5Mb'J7«-7l/^>iIII (PH6. 0) -Cffi?*&. ffl 
§£M^tlNTG£if«jg#6 OOmg/1 J:?KinA.. g&T: 2 0# 

^f;i/XiJ^n-;Hi,' Tetrahedron Letters, 38, 35, 6184 (1997) (I IB (Sc CO 
M 9 J: ^ f ij ^ n 0 . l%^OM9i^ 
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E. coJlW3110^ (ATCC14948) fcLBjRttJgJaulI® UtMilllB £T;ig3| U 

is^fe^DNA 200 ii g*mmmms_&u_3 a i x-&#m<kb. mbntzm 

>(bDNAIKf)t^. ^i-^D-7.!BJg4gBa@ii^lSt (2 6, OOOrpm, 2 
0"C, 2 0hr) HiU. IMXtfSUtf:. 

I^BClck UJ&t#2n/c*£££U~ 6 k b 0DN A$rJt£. fcOPRBIIg B am 
HIT'MU/c^^^-pMWl 18 (-y >*±IO (I^-r^r-S/3> 

»<bft/cJI2Kite!fH*&, 7>t^>U > 1 0 0 a g/ 1 Atl^:LB«^*i:i 
#U 3 7 4 CT-Wib/c. 

tUv^c. :Hf)©y7^5 KfepMEW41fc.fctfpMEW73i:i&o*tttf:. 

&l27!l£*r-r<5*n->© 1 U ffljii Ufc^X 5 K fcpMEW73i:#£ U/c. 

P MEW73£ H i n dIllfc N J:tf S ac I -QHMftHb U > f# <b n/c@5^J#-^ 1 0(1 
atg*lSi&&IBffJ££-f & H i n dlll- Sac I MSDNASfttfejEliiJ*'** # 
-pEG400 [J. Bac, 172, 2392 (1990)) O^JVf-^ P-^>^'-y--f h Cjll&U 
TpEGYMl^^MU/c 

±IB H i n d III - S a c I MSP N Ajffr ^ g -pUC19 [Gene, 33,103 
(1985)) (D H i n dlll- Sac I gflftCjlilS LTpUCYM-1 £ ftM U fc. 

GenbankCDT-'-^^-7.(lSo < *»ffi©&feft:J£Sge7!Jti!$g«fc 
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y a eMilli^H^I^itS J: 5 #-fePCR& (Science, 

230, 1350 (1985)) £ffil^TTlE#}£(- «k 'JHIb/:. 

U/cI2$J ^ft^TVft VTvy^^f "7-?:DN A"n$<;#l1i: #j V^T "oi^c L /i. 

>X 7 7 ^ T - £ > 5^ > X 7° ^ V - (D 5 (I tl^tl B_ 
am H I ©#MIM?&-*M h ^f^iD^iir/c. 

%±&fcVMikm%l£ LT, v-feJ:t/Taq DNA polymerase (Boel 

inngerftgD fejfli»\ DNA Thermal Cycler (/^ — 4 >x;|/T-S/>/^>%tS) T* 
P C R % fr -5 - t (I i 9 yaeMjfite^ £ if tg L fc. 

PCRI1 9 4 c Ct'30m 5 51CT-3 0S?H. 7 2 ICT* 2 #fif|j&* t> 
JSlg£ llM^l/i: 3 0 +r-f ^ ;Wt o 7 2 °CT- 7 #P^£j£ 2 T; 

lti|iS$n/cDNAir)tfc N ci:t>*pUC118 (SM3£*±M) £$'JP»H Bam H I T-flg 
^DNA^il/:. 

«fcoTSi&Ufc&, fESi^* — P QE 3 0 (Qiagen*±M)lI+ry? D-^y^U 
#^n/:Ij^^DNA^pQEYM 1 fctfr^Ufc. 

pQEYMUfflPT, ME 7*fc£S&K&oT^K&&flL KJ^KIEfil** 
7>fc»U V 1 0 0 n g/m 1 ^^LBi^CMU 3 7T3T— Bftigfl 

K$n/cCfc«kU t y a eM3i^^(:<]:UME7^(D^^^tSM$n-5Ci:^ 
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(H«50y 2 ) m.&ttffiWl~ y >- 8 ( C o Q 8 ) 0)±M 

( i ) mmm i x-mtt u/c^^u'pado-i. pdxs-k pxse- 

1 > h U—JVt IT P E G 4 0 0 £E. coJl DH5 a ^tl-^'tUiA U 

i o o /i g/m i mm®**?*; ^^i/yizmm&t^-txmmmm- con 

DH5a/pAD0-l, E. coH_ DH5a /pDXS-1. E. cpJl DH5a /pXSE-lfc itFE. coH_ 
DH5 a /pEG400 £ & * U fc. 

^7^ > (thiamine) £ fcf # ^ >B 6 £ ^tl-^'tll 0 0 m g / 1, p-tlKD^ 
i/^M^WL 50mg/l, ;7-f^> 1 0 0 At g/m 1 ^iOL/cLB 

igifefc 1 Om 1 AtL/c^^ilcnf>^MIs^^^MML. 3 0 "CC 7 2 

iS«^7iL 1 O^jglgU*:. 

3 o o n i (i 2 -y^? y-;i/3 o o m i & it/tf^if-xs o 
2- 7# y -;W1 

y —)VM^(DC oQ8^ ^'77^ - (LC-10A g& 

T^^AtiDevelosil ODS-HG-5 (^fcMk^) £/fll\ *$J—)V: n-^+hV 
= 8 : 2(Omm-kmmh U SfciS lml/min, SO^iS^ 2 7 5 niO^ft 
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mi 







[0D660] 


Cmg/L] 




E. 


coli DH5a/pEG400 


5.8 


0. 63 


1. 1 


E. 


coli DH5a/pAD0-l 


5.5 


0. 98 


1.8 


E. 


coli DH5a/pDXS-l 


5.2 


0. 85 


1.6 


E. 


coli DH5a/pXSE-l 


5.6 


0. 67 


1. 2 



*1 : ffifcft^ftttC oQ 8£ffifi[mg/L]£l OftL 
fcttSrfeWfi[0D660]-etMo fcffit?^ LfCo 

C0Q8OMIH 3>hD-;MfcDH5a/pEG400fcJfc«U DH5a /pAD0-l, 
DH5a/pDXS-lfc«ktJ f DH5a/pXSE-lT'liW3KCS6* i o? ,t c. iMlW 
1/cDNA % ±T^£ X U &DH5 a /pADO-1 C ffi lA£g&**f& £ ftfc. 

(2) M9ig&£ 10ml ±IS (1) "CEXf§ l/VcE. coH DH5 

a/pDXS-l£fcl£E. coH DH5 a / pEG400 £ ir tX-^-'tltfi® 1/ » 3 0^7 2^ 





£2 










0 Q841 






£WS CoQ8£g£ - 
[0D660] [mg/L] 1 




E. coli DH5a/pEG400 
E. coli DH5a/pDXS-l 


3.1 
2.5 


0. 49 

1. 02 


1. 6 
4.1 


* 1 : SffcfrtftttC 


0 QS±m.l 


3;[mg/L]&l OftL 



fc«S:feWS:[0D660]-eWofc|ffT-^Lfc. 



C o Q 80£$;fil£. □ > b D-;MfcDH5a/pEG400fcJt«U DH5a/pDXS-l 
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(3) $a&**»ffit::J:£C o Q8©££ 

nmm i tKHi/cyyT.^ h p eg ym i hu-jit utp eg 

4 0 0H. coll DH5atfc£SAU 1 0 0 n g/m 1 aSO***^ T-f 5/ 
VK&tfitt&^l^fciKglttE. coli DH5a/pEGYMlfe J:tfE. coli DH5 a / pEG4 

40lo-Al%, fc*#*>B, lOOmg/K h*#^>B 6 100mg/l, 
P-/n-< KD^fS/$J|f8 5 Omg / 1 i&iab/cL Bt£&£ 10ml AftfcK 

*&£*fi7&. ±ib (i) tmm<viim~& v&nn&#i~£&c o q s<d±& 





[0D660] 


CoQ8£JIfi 
Cmg/L] 




E. coli DH5a/pEG400 


14. 44 


0. 83 


0. 57 


E. coli DH5a/pEGYMl 


13. 12 


0. 94 


0.71 


* 1-: mfrft^&\zc 


oQ84l 


Ift Cmg/L] Sri OfgL 



fciE^^Wg [OD660] T?tW o fclt^ L fc. 
C o Q8©Milt 3> h D-;MfcDH5a/pEG400£J£ij£U . DH5a/pEGYMlT* 

(Hfi&$!3) ISUiIi:J:5^t^y>-8(MK-8)©4I 
( 1 ) -7 1 0 0 g/m 1 »iQl/fcTBJ$J& h h U 7 

5 g^7K9 0 0m 1 KfclBU KH 2 PO^0. 1 7 M> K 2 HPO^0. 
7 2M£3fff -53k£?j£fe 10 0ml in*-Tp^ L fctgife) UOml AftfcKSfc 
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fC, (1) T-mnisfc; E. cojl DH5a /pADO-1 £ fcteE. col t DH5a 

/pEG400fc^ft€ft;|fiMU 3 0°CT*7 2?%mm&tgmLtz. 







[0D660] 


MK-8£MS 
[mg/L] 




E. 
E. 


coli DH5a/pEG400 
coli DH5a/pAD0-l 


23.2 
23.5 


1. 1 
1.8 


0. 46 
0. 75 



*1 : mfcft-a&teC oQ 8££fi[mg/L] & 1 0{£L 

[0D660] "Cf'J o fcMT-^ Lfc. 



MK-8<D£M*{£, 3>bn— ;WtfcDH5a/pEG400fcJfctfcUT, DH5 a /pADO 

(2) HJfc#]2 (1) f&»LfcE. coli DH5 a /pDXS- 1 £ tz &E. coU_ DH5a/ 
P EG400£, ±E (1) 4:^»©^S"r^aL/. J&Rf£g&#K. J: §MK - 8 0±M 





iff 
[0D660] 


MK-8£jgS 
Cmg/L] 




E. coli DH5a/pEG400 


42.8 


2. 41 


0. 56 


E. coli DH5a/pDXS-l 


44.0 


2. 96 


0. 67 


* 1 : ffifcft-a&nc 






L OfgL 
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MK- S(D±MMlt. => > h D-;M*DH5a/pEG400hi£$£LT, DH5a/pDXS 

(^US$J4) Erwinia carotovora il J: -5 C o Q 8 ff>£jj 
%W\ 1 KpDXS- 1 J/;li3>hD-;l/i:bTpEG 

4 0 0 fc Erwinia carotovora IF0-3380^{I^A U 1 0 0 a g /m 1 ^^©7, 

cmirCtt £ * t^K 3£&# I FO-3380/pDXS- l&<fc £>*l FO-3380/ 
pEG400£^#L/c. 

^^;?^»?: 10 0m g/m 1 ^flOU/cL EUglfcS: 10ml XtltzU 

ifccn^ilg^^til, 3 0°CT'7 2Btr^3iM^au/c. 

iSa^lTm. HJ£$!2 (1) ^!5l^(D^?iCJ;UJF^lK^^^J:SCoQ8(D 

^6 



Erwinia carotovora ff£ft^&£fcfcl «fc 5 C o Q 8 







CoQ8£jg-§; 






0D660 


mg/L 


IF0-3380/pEG400 


1.68 


0. 26 


1.5 


IF0-3380/pDXS-l 


2.48 


0. 45 


1.8 



*1 : 0#ft^£;l3CoQ8£MS:[nig/L;i£l Of&L 
fcfia$r^WS[0D660]T-fJofc^ST-^ Lfdo 

CoQ8©Mt{i 3>hD-;l^IFO-3380/pEG400i:iti|&U IFO-3380/ 
pDXS- 1 T' it^ & J- ^ o/c. 

5 ) Erwinia uredovoralC J: -5 J «k tf^7 D x ^ -< 

1 T-fltfi L 7 7 *S K pUCYM- 1 % pQEDXS- 1 , pQEYM- 1 * tz It 3 > h D - 
;t/£ UTpUC19fc itfpQESO^xi/^ h — V&CJ: U Erwinia uredovor 

a DSM-30080^C^Ab, 1 0 0 m g/m 1 fcfiOTVfcfS/ l> Xl&irittfc^-t 
J&SUfctfUfcE. uredovora DSM-30080/pUCYM-l % E. uredovora DSM-30080/pQEDX 
S"l> E. uredovora DSM-30080/pQEYM-l, E. uredovora DSM-3O080/pUC19;£ «k 
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tfE. uredovora DSM-30080/pQE30£5tf§ btz. 

7>k»U> 100/ig/ml > h'^VB, lOOmg 

/l. fc'*5>B 6 lOOmg/1, p-MKn^r^lfi 50mg/l 

asjnu/cLBjgjftfc iomi Anfea»fccnc>MSMtiiL, 3 o°c 

mi 



E. uredovora ^UWffkiC i5 C o Q 8 fci^Df / Y&M 





0D660 




CoQ8 




mg/L 






ten®: 


DSM-30080/pUC19 
DSM-30080/pUCYM-l 


2. 00 
1.88 


1. 15 
1.39 


1. 0 
1. 3 


1.0 
1.5 


1.0 
1.6 


DSM-30080/pQE30 


2. 52 


1.29 


1.0 


1.0 


1.0 


DSM-30080/pQEYM-l 


1.92 


1.36 


1.4 


1.7 


2.2 


DSM-30080/pQEDXS-l 


2. 12 


3. 21 


3.0 


5.6 


6.7 



C o Q 8 (DQiMMte T$j] Df y^f Kfe&©&Mfc't>£» n>hD-j|/tDS 
M-30080/pUC19 i: Jt« L . DSM-30080/pUCYM-lT* li^TS ME** o fc. 

iwj^d, c o q 8 oiiifc i r/* o r; -f Kfeioiiit t c, n^yu 

-;H*DSM-30080/pQE30 1 JrbU U , DSM-30080/pQEYM- 1 J: tfDSM-SOOSO/pQEDXS- 1 

(HiS0!l6) 7EafiK£B3Bl Rhodobacter sphaeroides fo P> V 7" U J -4 K4k 
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(HS£$J6) 3*fraJ%iiM Rhodobacter sphaeroides fo h(Q^ V 7 V J <4 Mb 
( 1 ) R. sphaeroides ^g?g)DX S mB^OM^ 

^ D^genbankJ; Uf&P£U7c 0 -t©^^. Haemophilus inf luenzae (P45205), R 
hodobacter capsulatus (P26242), Baci 1 lus subti I is (P54523), Synechocystis 
sp. PCC6803(P73067) «fc Mycobacteriun tuberculosis (007184)#-{:^ : E D ^ 

&U/c. «£7^ yB^JK^JS^S^SBBfllfcR. sphaeroides cpn K 

3 3 CiE«©J&ggB5iJ£^1-5DNABrJi£* 7 >^-fe >X^7 -f i: UTIB 

R. sphaeroides KY4113ffi (FERM-P4675) OMftDN A?:iii: lt ( _tlS 
y^-TT — fc. Expand™ High-Fidel i ty PCR System(^— >J • 
tt3K)fe/Bv\ DNAThermal Cycler(^— ^r>x;l/v— »^>ttS)-CPC R 

PCRIi, 9 4tt40m 601CT*40#K. 7 2 °C T* 1 h & S £■ 

JSH^lt-f^^JllI, 3 01M ^;Hf 7 2°CX~1 ftmfrfoZ^th 

&#"CtrV\ gWttSDNAgf)t^^b/c„ w©DNABf#£DIG DNA Labe 
ling Kit (^-'J >#- • A*±M) ?:ffl^tDIGllb/; ( 

R. spJia^roides©DX SS£?±l?:Mt§/cfe, KY4 1 1 3^<D^VA 
v-f^'J-^Mb/:. KY4 1 1 3ft4LBJgH!lt-«eiU M^DN 
Afe&iiiUfc. {flSlg% S a u 3 A I T'®ftffi{t LT 3 Hi&Jg£jB2ISjl4>?£ K 
£ U 4-6 k b©DNASr)i-£fSgSLfc. jDNA^^ B am H I flHbL/c'* 
^^-pUC 1 9 ^Ligation Pack(-y;tf >^->#K)fcffl^TgJ!SU *BI 
IDH 5 aCJ&SUfc&L*:. 7 > 'J > 1 0 0 ^ g/m 1 

LByi/-M:i^U, 1^11 0 0 0 0I©3D^-^H/;„ 
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mo&KiD x s ifife^ t tamttoni^o r f a* $ n/c. @b?'J&^ 2 6 c^-t 

7 5 J mm ^DXS 1 . IB?!|#-5§- 2 7 C/^tT ^ y w&n %DXS-2U*U 

E. COHW31101* (ATCC14948) L B^igifedfiis U MMi|-C*ig 
MftSr. 0. 0 5MbU-7l/-i'>iIII (pH6. 0) T'ft#f£. ® 
KS»j0[i:NTG?:»IS^6 OOmg/1 ClfcS «k 5 KiDA* g&T* 2 0# 

1 -f^#^^r^n-7,!t J. C. S. Perkin Trans 1, 2131-2137 (1982)11 
□ M 9»4>«^iS*t!l£ 1 -x;*^>3f ^l/D-**: 0 . 1%£&M9 

iMElft!:pDXS-l^Al/:J:C5, 1 -x^-^r^=¥^D-^S# 
ft & ffiffi U d £ h . M E 1 m li D X S jga? U 8rC & * PJBr U fc. 

(3) DXSlJJj:0 t DXS2 £>fg}$fti£^ 
KY 4 1 1 3*fcEl3*tfX I^J#^2 7^t>46DXSl 4n-KtSDNA|f 
)t\ J: t>*@e?<J#^ 2 9^f>«:6DXS2 % K1-£DNA«ftffc 
-PUC1901 ac yD^-3?-T^ClSl//c77Z5 Kfc#§iSU/c. 
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i^DX S 2 ^ftlfeME 1 1 - x 4 ^l/D fcfflffiLfc. 

&±0!):: fc*>f>, R. sphaeroides tefc';l/fc* >Befc -tr^T^xfc K 3 - U > 

fe^tt6DXS 1 tJi^DXS 2CDDX S5I£?£2o£fO:: fc**¥PJ Ufc. 
(4) R. sphaeroides &3M?-;Uxij7>U h — ^m^ttfflffiafi?©^ 

^»Ji (2) ®T'#fpn/c^Bia^^;uxi;^y h-;H*tt^ftME7 

mmfc* 1 HEPES2K$gFi«T*2lHlifti$LT 
HBS0J6 (1) T»fEjftl/fcR. sphaeroides KY4113fiUPfry A 

»A«. 7>^>'J > 1 0 0 ^ g / 1 ^tOLBi^CM l ( 3 7°CT' 

^J^i^)ft-efe4f U^I^^f). fflft L/c^T^ KCX. sphaeroides ^^ 

#DNA^)t©i&Sg2?y£&£L/c£SjfL B5?'J#^3 1 frb&Z>. *B§MyaeM 
i: ffiPOttOfti^T 5 y ®SIB?'J % n - H 1" 6 D N AW$WfL& $ ft/c. 

(H«50«7) m^A^^illllMdiS^eJry >-l 0 (CoQ 1 0) 

HWJ6T-^t#U/cSB^J#-t 2 7 7^&SDNA$TJnDXS 1 J: tf*IB?iJ#^ 
2 9^<b&£DNAl$rJtDX S 2©±8fcC:, KY41 13t*S*©glnB^ D ^ - £ - % 
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31l!gU Eu1t±i*^^^-pEG400(3fliAU'C^U/c^ , 77.5 K pRSDX- 1 «fc 
t>'pRSDX-2£i$ £/c, yaeM^DX S 1 £ £ >f'Ai;lJSl, glnByn^e 

-^-T^Cjl^U^y^T.^ KSrfftiSU pRSYMDXl^^U/c Ztlb??* 
5 h □7}<l/-^3 > (Bio-RadttSD Ki'JR. sphaeroides KY411 

1 00/i g/m 1 jjlJgcDT^^y B^igifedM 
ftU 3 0°CT:-3 BP^fSiiL/c. 

4fbtt/c3Dz-U 0 0 m g/m 1 }^Jg<7)7^^y T-f ^V^t'L 

tt^ti/cS^J: U K^iti (Qiagen*±S£) U #*lAl/:^7 X 5 K 

£ L T ^ -5 C t £ MIS L /c. COiotllTtl ib^/cilg^^ £ KY41 13/p 
RSDX-1, KY4113/pRSDX-2 x KY41 13/pRSYMDXl & X £HY41 13/pEG400il U /c. 

MigJft 2%, ^^h> 1%, p^oi^T, 1%, NaCl 0. 

5% (pH7. 2. NaOHTiUM) ) ^ 5m 1 AMMif I:MK$eM^ 

2. 7%, u->*f— 4%, ^gEJ^^-^A 0. 8%, 
U >St 1 fiV^A 0 . 05%, U >K 2 ti U £ A 0 . 05%. BS&T Jf* */ V 
A • 7*«]& 0. 0 2 5%. iSK^-Sft • 7**n8j 3mg/ 1 , ^7S > 8 . 
mg/1, 8mg/l s bU-7,xi/^>h lml/U^J6 

(D) t5mlAn^8fi:^iOU 3 0°Ct'5BFIIMib/c„ 
#**$7&3IS§0!I2 (1) ©CoQ80^ftfei:|^«©^{lJ:U, 7&SlfS& 
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£W-5C0D660] CoQlO^gSCmg/lf 
KY4113/pEG400 23.7 65.2 
KY4113/pRSDX-l 23 81 
KY4113/pRSDX-2 24.4 81.9 
KY4113/pRSYMDXl 25.8 117.9 

CoQl O^J&ftfi. n>bD— ;l/^KY4113/pEG400£it$&LKY4113/pRSDX-K 
KY4 1 1 3/pRSDX-2 J: U r KY4 1 1 3/ pRSYMDX 1 X' (£31 E 1 1 M & o 

( i ) y*emB?<Dnmm><k 

y a eM5I&^£+#f§m£^6ck5&M^A#:/T7 7^ H^PCRg [Scie 
nee, 230, 1350 (1985)) £ ^TTIE#£C <k 'j^U/c. 

> Tv y v - *> x v 7 y ^ -t y x 7 =7 - cd 5 *%y& c n-eti b. 

am H I <T>mm%*y^ h£tf;&n£i±fc. 

MDNA^^IJ: UT. Ji^Taq DNA polymerase 

U ytf—ttM.) DNA Thermal Cycler (rS-3f>x;l/T — 

ftS) T-PCR?:fT9CJ:t:J;')y a e M&&^*ifi|il Ufc. 

PCRIi, 9 4°CT*3 5 5'CT*3 0#F^ 7 2 4 Ct'2^F^^^SS 

ftll?: l+r-r^;Pt 3 i'^o/ct. 7 2 TCT- 7 #^£J&£-fc>:5;£fr-C 

Ji*i$ti/cDNA^^J:t;pUC118 (SM3I*±M) ^Mii Bam H Iti 

5 n 1 (Ds&StKHjMU i>3 >£j££fr? C h tl J: 

*DNA^?J|ILfc. 
l^m^^-^DNA^y a e Mii£-?T*& 6 d i: £ D N AiS^iJ £&£-T 3 C £ (I 
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7#P-*y;l/^fifo§j)£ft^ B am H I j&ly a e Mjgfe^ D N AHf Jt £ 

PQE30 (QIAGENftg) fciHIKg^ELajnH I T'8ift&, 7# n-7>y;l^^& 
1ft fefi^ B am H I &gpQE30»rtffc«tf§ly/c. 

±HBT^t#^n/c B am H I My a e Mjgfc?^ D N Alfffit £ B am H I 

mitm^omyxtm^iyti^ s-jvitrntft^ % h titz dna j^tis^ & 
&*&&a#dna£J8i\ e. con M\om*%mz$t^-cj&nmm& s 

Wfc&ft*7>Vi/V > 1 0 0 a g/m 1 5:tOLB^it:MU, 3 7 °C 

isme^jfe^i-sc^tcfco, iwcd n A^fit^^A $ tix v^<5 

7^ KT'&S C £ fcfflMSSUrt:. K £pQEDXR£tfr£ L/c. 

(2) y a eM»&?jg&0*gtfi«|j£ 
CD y a e Mafe^jgtel©*»R 
(1) T'flFlSUrtipQEDXRfeS&lwJ: »J pREP4 % ^ "t S E. coli M15£fc(QIAGEN?± 
i){:iAU 7>tf^>U >200Atg/ml, 77^V^ S/>25#g/ml £^-TM15/ 
pREP4+pQEDXRft£*§fc. 

M15/pREP4+pQEDXR;&£ 7 >t N >'J>2 0 O/i g/m 1 , *t7-f'»2 5/tg 
/mU^t?LBlM*l OOmHti. 3 7"C-C*g^U 6 6 0 n m(D?Sj£*s 

J: 9 KSsiPLfc. Sf>C3 7t:T-5«fK«HLfe^ 3t4>#8t ( 3 0 0 0 r p m, 

(pH8. 0) 6 m 1 KSSffiU @§&®#fil(SONIFIER,BRANSONtt|g)%ffl^T 
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*}^Uoo«S[#L/c. &bftfcmfcWLWm*&fottm (10, OOOrpm. 2 
0#P^ 4°C) ±7tf ^rlHlIRUfe. wO*fflllSfftaj«[ji^±?i|«:Ni-NTAUi; 

>*7A(QIAGENttSg)(IiiU. 2 0ml©ailgg$ (JOOmM h'MM 
(pH8. 0) . 5 0mM ^ #V-;K 0. 5% Tween2 0) TiftfrU/c. 
o^-e^ftH^ (lOOmM h U 7>J&B£ ( p H 8 . 0), 2 0 0mM^3f 
1 Om 1 £3i*SU 1 m 1 ^ftMLtz. 

&ftmi^^Tm&&*m%. (b i 0 r a d^iai^i^^ h&jB)u 

g£U/c 0 1 --r^-=¥^-D-#S/;l/0-7.5-D >gE©t^ati, HPLC (*7^:S 
enshu pak NH2-1251-N(4. 6 x 250mm, Senshu^t^), f£|iJf : 1 0 0 raMKH 2 
P0 4 (pH3. 5)) CioT 1 9 5 nmtDtM&i^tS^t'tTo/c. 

^il©dx s5t£^£^m-t£7 0 7X^ EpQDXS-1 fc±IB'fc H&EE. col i 
M15/pREP4$;C#AU M15/pREP4+pQDXS-l*fc£mc 0 

mmmdx siai^ 2 om 1 doomM h y (p h 7 . 

-5K 1 OmM lf;Hf>K^ h >J 3 0mM DL-^'Jt^T^fk: K- 

3->j>^, 1. 5mM f 75>t'D>J>i, lOmM MgCl 2l 1 mM D 
L--»^7>l/-f Kim A 3 7 0 CT'^U7^ 0 

1 2B#HKj£Ufc&* SJ^»«:7KT'3 0 0 m 1 KtffRU Sft^rt^A (2. 
2 x 8 cm) Dowex 1-X8 (C 1 -IL 3. 5x2 5 cm) CMU, 

1 %'k&frvm&Ltz. fe&M#*mWi&. Sephadex G-10 ( 1 . 8 x 1 0 0 c 
m) KJUSU *T*^ajL/c. 1 -T^^-D-^f^D-X 5 - D 

1 -x^=¥S/-D-^r^;l/D-7,5-U V»T'*6: £ £NMR##r(A-50 
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1 0 0 mM b l> 7,t&M ( p H 7 . 5 ) , lmM Mm CI 2, 0 . 3 mM N 
ADPHtnMfU (2) ©ti/cy a eMm&*m®*£;t'ELJ&%Ll m 1 II, 
±lfl£>cfc 9 i:^l^c 1 -x^^^-D-^r^^D-^ 5 - D >»0. 3 mM 
(*!»«) *tX\Z.s 3 7 1C1M >4r3.*-M,fc. ^V^a^-h^ONADP 
H<Dif$£ 3 4 0 n M(D^^: #3te3tegfKUV-160, Msm±m)XM%.t ZIj&X' 
it 8# U h C 5 , jgNf ttJ i:nadph S C h o fe. 

£*JV\ jgtl£i£fiU/c 0 1 - f**^> - D - 4 i/;i/D - 7 5 - 'J VSCfiH 
0. 1 bmUt Ltz£Aft&±mtmtm.f&(DKmm2 0 0m 1 fc, [U^C3 7°C 

T* 1 Ltwifrffil/fcgL Dowex 1-X8 (Cl-SL 3. 5 x 2 0 c m) # 7 A £ JUS L, 

l%W4 0 0mlfSS{hl/, Sephadex G-10 ( 1 . 8x1 O'Ocm) CI^ 

' HR-FABMSg^^«$n/;£Mi©^liC 5 H 12 0 7 P [m/ 
z 215. 0276 (M-H) \ A - 4. 5 mmu] fcfft£$jft,fc. 'Hfc J: 

'H NMR(D 2 0 , 500 MHz) : 5 4. 03(ddd, J=11.5, 6.5, 2. 5 Hz, 1H), 3.84(ddd, J 
= 11.5, 8.0, 6.5 Hz, 1H), 3.78(dd, J=80, 2. 5 Hz, 1H), 3.60(d, J=12.0Hz, 
1H), 3.50(d, J=12.0 Hz, 1H), 1. 15(s, 3 H) ; 13 C NMR(D 2 0, 125 MHz): 575.KC 
-2), 74.8CC-3), 67.4(C-1), 65.9(C-4), 19.4(2-Me) 

£^£'HfcJ:tf ,3 C NMRMffiisX»bn&*$*JW>7 Tetrahedron 
Letter, 38, 6184 (1997) (IlB^^^ST'^ U tz 2 - C - * D - X U 7> 

2 bizm%<Dm%m$ i>] D 21 =+ 6. o (c = o. 050, h 2 o) t% $g£ 

$tlt^-5 [Tetrahedron Letter, 38, 6184 (1997)] 2 - C - * =$-)]/- D - x 
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<; h-jv(Dm%m [a] D 25= +7. o u = o. 13, h 2 o> h-stu/c 

7.U h-;l/4 - D ymX'hh Z ttfWbfrlZtn^tz. IP*>. yaeMigfifi 
ifetiN AD PH(D?gft£#^&**tj 1 -x^4r N >-D-*S/;PD-7. 5 - >J >g£ 

2-c-^f;v-D-xU'j b-;i/4 - u >gfc££l;.5iSte£3r-r5;L i: 
5 - "J h-f y ^ L/c„ 

<D 1 -T-'^-^^-D-^rS/^O-^ 5 - U y * 7—- trCDftH 

^ffifiW8 (2) ©tUBUfc 1 m 1 SJ^^fflV^T, 1 -x^^r^- D - 

u-A5-yi/wtu#9 v v ^ -^(Dmm^'&n^m^tz, & & 1 u tit 

1 1 mmo 1 ©NADPHi^ktSMt^llf 6. 

NADPH^NADHt:I^l/c)|^ ygftli 1/10 0 &TKH£TU/c. 
1 -7^^>-D-^>;i/D-^. 5 - V VSfcfDftU (I 1 - 9'** V' - D - 3r 

SDS-PAGEM^ib, #$£^(£4 2kD a # U ^ 7^ K ^ Mitfc £ 
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lit 

(units/mg protein) 


ftL 


0. 3 


EDTA 


N.D. 


MnClj 


11.8 


CoCl 2 


6.0 


MgCl 2 


4.0 


CaCl 2 


0.2 


NiS0 4 


0.2 


ZnS0 4 


0.3 


CuS0 4 


N.D. 


FeS0 4 


N.D. 



&U&m<4 Jr^iSXTfi EDTA 13 ImM £> J; $ \^mu Lfc. 

N. D. tt»tt#JftffiT?% fca»o *: r. t Sr^i". 

Mn C 1 2 #^ETT*0 1 - -r;fr3r^- D - $-*/Jl,u — 7. 5 - V >g£ s NAD P 

@ 1 £JfcpH0fg#fcH2{::^Ufc. 
(I£J6«I9) yaeM^Ift(DMi:ttS 
( 1 ) y a e Mfc&ggflcCDflUS 

£8S0lll (2) @t»fcy77 5 KPMEW4 1 fcfc||R»3)&B_aM -Ofg<{fc& 
7 Xu-^sfJimfLifoML. JB_a_J_I_I MSD N £ flxfi U /c„ 

Tn 5 £f6iJPIg£^H_i_n_d_ I I I tS_amIt«L^ DNA blunting kit 
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&hntz¥mikDNAmfr$:9i,iZftj&bfz B a i I !MpMEW4 1 D N A 
mfttU£Ltz'&. x^y-;i,^^tfv\ % hfttz D N AftJMt 5 n 1 (DM 

il^^DNA^ffii\ E. con JM 1091* (SM3£<kU$iA) 

xmmmfe. mm$mfott7y\a/v > 1 o o # g /m 1 ta^-r^v 1 

5 fj. g/m 1 ?:^LBi^lte(:l$l > 3 7tt*-l!ftSSL/:. 

->D > 1 0 0 m g/m 1 ^-^v-r^V 1 5 ix g/m 1 L Bfl£#Jgife 1 0 

m 1 T* 3 7 °C 1 6 B$ft&$i£H L/ fc. 

t# n feigii^ t iSiL^ati- s ^ ^ c ct u ®# £ u 

KSrpMEU^lKm^ott/c. 

pMEW41Km£ ffi V^T, ffi (I i 6 &fe#±cDyaeMg£^ (D^il ff o /c. 
Sfi& £>*g El % HI 3 (I * L . 

pMEW41Kra^$!jpi^jii_nd_I I I t S_a_c_ I T*$Hk U 7 #D -T^l^fC 

1576ft£7£ft$E$L/c„ FS1576ftl£S&&fc^ffi&ffiJ: 0 ME9019*3c©^T*A^rT 
tlT***. a^SI&iSlttfc;*/-*-^ 15/ig/mli: 2 -C-^^-D- 
x'JX'J h-;H g/ 1 fe^frLB&^Jgfl&d^fcU' 3 7TCT— BftiSIIL/c. 

/m 1 t 2 — C — t - D - .x D J* D h— ;H g/ 1 ^t'LB^fllll 0 

m l T' 3 7 °c 1 6 mmmmmm u/c 0 

MDN A {SORBIN S m a I £/c& P s t I X'ffiikistz. i/cFS 1576ft© 
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4 »itt3D- - <D&fe# \tm 3 IC ^ L fcfll jg £ 1 o T U , B « £ U y a e 

(2) y aeM^I^ft®141 

±iE0¥mT*ffr£$*lfcy a e M^?l#cfc J: TJ^c OfflfcQhZ F S 1 5 7 6^ 

a 1 0 



LB LB+ME 



* 2 



FS1576 + + 

yaeM XWfc — + 

* 2 : MEIi2-C-p«^-D-^y ^ y ig/i ^jq^-f. 

y aeM^ittn-C-^f^-D-x'jX'J b —;l/£jSJn vi§Jft 

(HJKiBI 10) 1 -x^^r->-D-^r->;l/D-^ 5 - >J V^l^? h-f 7 ;X 

T?&3 2 -C-^f;l/-D-xij7>'J h~;W4 - 'J >K^w©»&£&-C&££ 
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^WJ8 iZ^k^tz 1 -xTl-dr^-D-JrV^UD-T. 5 - U VB£l^7 h-fV^ 

7— tf}£M!l£2MC7tf 7.5 K x^>>£MU Sl^S'ft^tf^WSrP^/c. 
7^7 5 (Chem. Pharm. Bull., 30, 111-118 (1982)) (I|B®© 

^WJ8 (2) ®t^U/c£J&&£ 0. 2m 1 H7^-;V^ > L/c^ 
j$(£H0l;) Cl£-fI^jK£>7*7^ ^>£«]U 3 7-CT"f>^a^-h 

U NAD PHcDiiMSr^V^-^T^ 7 nyi/- h l) (/W^7Ht 

5 - u > k i/ ^ * h v 7 - -tf ' £ is. $ -t ^ c a: o . 

*»ffiW3110tfcfeLB3S5e*&Jfe» 7#7n* h*T-f 3. 1 3mg/l^ 

LBi5clgJl!!«J:tf7*7 5 h*7-fi/>3. 13mg/U 2-C~p<^^-D 
h-;l/0. 2 5 g/ 1 fc£t»L B^igl&K^n-^tl^fiU 3 7 °C 

;U-D-xD7l> h-;i/0. 25g/l fc^fcL B$^Jgife±cD 21i(Diglfet' 

i$m ti£ Wi" sci: t a*. 7^n* t ^ v £ (7 % jSin L/;LB«^ 
J&T* fi£ W-T 6 c: £ £ & o /c o 

wnt>©g**>f), 7*7* 5 h*"7-f2/>*S 1 -t^^-^S/- D-^r^>;l/n-7 5 
- U >®£U^7 h-fV^7-^ffift5Ci:i:J:oti©4f«:lfl§t5Ci: 
3& s SBfifc&o/c. fti©:i:i»t>, y aeM (1 - f^ + '>-D-4^n- 
7. 5 - 'J >^L/^7 h-fV^7-t*) ©i£ttfclfi*^S^KtiWa&ffi®&l£>5 
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£fifl£ K-T5DN A£ 1 ^±£frDNA£^£-(::ii^&^ t#f>tl 

B2^<J#-^ 1 2 : p^D N A 

IS?|J#^ 1 3 : ^DNA 

Ifi?'J#-t 1 4 : ^DNA 

BB?'J#^ 1 5 : £j£DNA 

IB?IJ#^ 1 6 : p^D N A 

SB?iJ#-t 1 7 : ^DNA 

Eyj## 1 8 : MDNA 

B25U#-t 1 9 : nJ^D N A 

@B?l]#-5t 2 0 : -a J5&D N A 

K?'J#^2 1 : ^DNA 

2 : £j£DNA 
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S2^'J#^2 3 : ^DNA 

I£3«^2 4 : ^DNA 

@5?'J#-*t 2 5 : q|DN A 

IS?J#^3 2 : ^DNA 

@2?'J#^t3 3 : dIDN A 

IS?'J#^t3 4 : pfiicDN A 
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B # © I I 

1. &T(D UK (bK (cK UK (e) (f) 

DNA4 1 ^±^ODNA£^£-(CM^&<^ f#^*l/cM4&*.#DNA£: 

(a) ll^tlV^il^U-fe^T^xb K 3 - U l/Wifrb 1 -xyj-**/- D 
<5 D N A 

(b) yy^^h'n y >i^ii^n-Ht5DNA 

%!&%]m*\?}±2-&Z>Z i:0T'§SM^ft 6gGft£ 3-KtSDNA 

% ft± $ i+S ^ <DT< 1 5 % %f -5 g £ n - K -f £ D N A 
( e) 1 - xtf^-D-^rS/^P— 7. 5 - l> >^^b 2 - C-^^^-D- 
xy *y b-;W4 - y >BE££b££j££«igi-5iSttfe:fr1-SgafC£ □ — K 
tSDNA 

(f) (a), (bK (cK (d) fcitf (e) i^aifnSDNAfcT. 

h y >s/*x > h ftMTt-^-f 7- y ^xi, i>oi«nfc dnac:=i-k2*i 
tz m e n ***r -r ^ s ^ t ust m t i id - © s & % w u x v ^ 6 ^ a s £ 3 - k 1- -5 d 

NA 

2. £;l/fc'>Sfcfc^y -te^^xti h* 3 - y >&frb 1 -t^^-D-*^ 
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AT^S, H*Jg 1 !Bm©MjS^^ 0 

3. DNA*\ @B?iJ#-%6, 2 7*J itf2 9 v^n*>nsa«s©iasBBjiJ 5 S:W-rs 

DNAT*$6> St*® 1 £fcli21E«0S!i3£#&. 

4. yj^^Hi'DUVlS^ii^n-KtSDNA^ @B?'J#^ 2 ffi«© 
6 . 1 -x#3r>-D-3r>;l/D— * 5 - l> >@£^<b 

DNAii\ »JS^5 £tzl£3 0 HiB«©7 5 V K 
t^DNA, 1*125 3310^67 5 ^&gB7iJKfc^T 1 < lilfi(07 

->-D-4^;WD-7. 5 - U >^t>'2-c-^f;l/-D-xni,j h— ^4 - 
7. DNA£\ IB#|#-5§- 1 0 £/c(£3 1 Ciam©i£SiBmir-t£DNA-C$><5. 
SDNAT'&S, W#3C 1 lB«©S£3£:£r?£. 

9. -f y ^i/y -y K<b^W\ ^-t>y>, n*^ 5 >k 2 *> itf;^ dt; -r K*> 
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1 0. (a) , (b) fed: IF (c) *>t>5It;£ft<5 f 7 7 U ^ -< Kft£&® 

% r&j± $ i± & c ^ © -e t s % w-r £ s a k. 

&B5?!i dfc vvr iii< ii8Hi©7 * y u < tittins n 
(c) @ejijs-^5ia^(7)7^ y ^@e?'j^w-t^®aM. £^(£§Mfift<7)^-r<5 

7^ 7 KBE^JKfci^T 1 £U< (»ii©7^ Jt$L&%9k. w&mL < tettflnSti 
1 2. ff£St$E^f££\ Escherichia Jgtlg-t5f»£!&L RhodobacterS £ JS 1" 6 tK 

?S o 

1 3. (a) ~ (g) VN-rti^dlBtt©. -fV^l/;-f Hk^Oi^ 

(a) BB^J#-^3IS«©75 yKiB^J^W-r-S^eSl^n-Hi-SDNA 

(b) K^j#^4iEtt©75 ;isa?^tt^iei^3-Kt5DNA 

(c) BB5US#5ffi«07 5 >'Ki5^J'S:^i-'SSaK4 3-Hi-<5DNA 

(d) SB^J#-§-81Bmoi^SS5^J^W1-€>DNA 

(e) E^J##91E«t©^S@S^J^W-t6DNA 

(f) SE?'J#-^1 01Ei££>^SIE?'J£W1-£DNA 
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(g) (a) ~ (f) V^Ttl^^lEtfeCDDN AfcT. h V >->*x> h^WC*^ 

□ 5 - y >@££££$;L/ct£, 2-c-^f;v-D-xijz'j b-;i/4-y 

1 5. fc*;i/fc'>&fc^»j t;i/7^ft K 3 y U 1 -^^^-iz-D-^i/JV 
p-*5- y ufc&, 2-c-^f;i/-D-i'jx'j b-;i/4-y 

1 6. ^S3t*\ J^T© (a) £/cli (b) (Diait'^SC 

1 4 ^/di i smmomm^m. 

(a) ti;ni>^^ ?'y -tr;u7;i/xti K 3 - y >mfrh 1 -t^^-D-^ 

(b) 1 -t^^-D-^^P-T. 5 - V l/Wtfrb 2 -C-^;l/-D- 

x»;*y h-;w4 - y vK'fe^iySS^'fett^l-sstt^^rl-sgSR 
1 7 . e;ue>SEfc^y-t;U7^xt: K 3 - y >&*><b 1 -xt!-^>-d-^> 
;i/P-7, 5 - y >&fc£jrr6£J£fcttfc1-<5geK*** I^'J#-*t l IE*£©7 ^ 
^KBe^Jfe^-rssaK, £fc(il£SiE!3St£> : £r"t"'5 7 ? J S£@E? i J(-£>v , >t l 

<i«©7$;i^i §^u<(±ttin£n/c7^yg*ie?y^&u, ^ 

oe;nf>Kfc ^*y -t;i/7^7 : 't: K 3 - y >&frb l -x;*3r>- D - 3^>;i/P 

18. 1 -x/t^r^-D-^r^^D-T. 5 — U >Wifrb 2 - C - * f-^- D - X 

y *y h-^4 - y >M*±bz&m*M^zr£®.*m-rzm&m\ mm 
^5 ibis© 7* j mmqzm-fzm&m. £tzimm&n(D^-tz>7 $ ;mnm 
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yWhtz f J . fro l -T-'7l-^>-D-3fS/;i/D-7> 5 - D ywtis^h 
2 2. !t#®2 0iE«j©^fS££frl&3tf!l. 
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pMEW73 
pMEW41 



U-7 DNA 




yaoM 



I 

CO 



j 



0.5 kb 



< 

CO — 

to m E 

ft. CO O) 




OS 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> A METHOD OF PRODUCING AN ISOPRENOID COMPOUND BY USING MICROORGANIS 
M AND A METHOD OF SCREENING A COMPOUND HAVING ANTIBIOTIC OR WEED KILLER 
ACTIVITY 

<130> PH-635-PCT 

<140> 
<141> 

<150> JP98/ 103101 
<151> 1998-04-14 

<150> JP98/221910 
<151> 1998-08-05 

<150> JP99/035739 
<151> 1999-02-15 

<160> 34 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 620 
<212> PRT 

<213> Escherichia coli 
<400> 1 

Met Ser Phe Asp lie Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 
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1 



10 



15 



Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 
20 25 30 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 
35 40 45 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 
50 55 60 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 
65 70 75 80 

Gin Ala Tyr Pro His Lys lie Leu Thr Gly Arg Arg Asp Lys lie Gly 

85 90 95 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 
100 105 110 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 
115 120 125 

Ala Gly lie Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 
130 135 140 

Arg Thr Val Cys Val He Gly Asp Gly Ala He Thr Ala Gly Met Ala 
145 150 155 160 



Phe Glu Ala Met Asn His Ala Gly Asp He Arg Pro Asp Met Leu Val 
165 170 175 



He Leu Asn Asp Asn Glu Met Ser He Ser Glu Asn Val Gly Ala Leu 
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180 



185 



190 



Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 
210 215 220 

Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 
225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr He Gly Pro Val Asp Gly 
245 250 255 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 
260 265 270 • 

Lys Gly Pro Gin Phe Leu His lie Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 

Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 
290 295 300 

Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 
305 310 315 320 

Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 
325 330 335 



Asn Lys Leu Met Ala He Thr Pro Ala Met Arg Glu Gly Ser Gly Met 
340 345 350 



Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala lie 
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355 360 365 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala Me Gly Gly 
370 375 380 

Tyr Lys Pro lie Val Ala lie Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 
385 390 395 400 

Asp Gin Val Leu His Asp Val Ala lie Gin Lys Leu Pro Val Leu Phe 
405 410 415 

Ala He Asp Arg Ala Gly lie Val Gly Ala Asp Gly Gin Thr His Gin 
420 425 430 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys He Pro Glu Met Val He 
435 440 445 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 
450 455 460 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro He Gly Lys 
485 490 495 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 
500 505 510 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 
515 520 525 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu lie Leu 
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530 535 540 

Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 
545 550 555 560 

He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 
565 570 575 

Arg Lys Pro Val Pro Val Leu Asn lie Gly Leu Pro Asp Phe Phe lie 
580 585 590 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 
595 600 605 

Ala Gly Met Glu Ala Lys lie Lys Ala Trp Leu Ala 
610 615 620 

<210> 2 
<211> 299 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 
15 10 15 

Ala Leu Ser Arg Phe He Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 
20 25 30 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 
35 40 45 
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Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 
50 55 60 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys lie His Ala Tyr Ser 
65 70 75 80 

Leu lie His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 

85 90 95 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala lie Leu 
100 105 110 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser lie Leu Ser Asp Ala 
115 120 125 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg lie Ser Met He Ser Glu 
130 135 140 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 
165 170 175 

lie His Arg His Lys Thr Gly Ala Leu He Arg Ala Ala Val Arg Leu 
180 185 190 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 
195 200 205 



Asp Lys Tyr Ala Glu Ser lie Gly Leu Ala Phe Gin Val Gin Asp Asp 
210 215 220 
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He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gin Gly 
225 230 235 240 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 
245 250 255 

Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Glri 
260 265 270 

Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 
275 280 285 

Ala Leu Ala Asp Tyr He He Gin Arg Asn Lys 
290 295 



<210> 3 
<211> 80 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 
15 10 15 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 
20 25 30 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 
35 40 45 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin He Leu Leu 
50 55 60 
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Ser Asp Asn Glu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 
65 70 75 80 

<210> 4 
<211> 348 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
15 10 15 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 
50 55 60 

Arg Pro lie He Lys Arg Ala Leu Glu Gly Gly lie Asn Phe Phe Asp 
65 70 75 80 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
100 105 110 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 
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115 120 125 

lie Leu Arg Ser lie Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

Val Asp lie Leu Gin lie His Arg Trp Asp Tyr Asn Thr Pro He Glu 
145 150 155 160 

Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 
165 170 175 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 
180 185 190 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 
195 200 205 

His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 
210 215 220 

Cys Tyr Gin Glu Gly Val Ala Val lie Pro Trp Ser Pro Leu Ala Arg 
225 230 235 240 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 
245 250 255 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 
260 265 270 

Gin lie Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 
275 280 285 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 
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290 295 300 

Ala Pro Me lie Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 
305 310 315 320 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin He Ala Glu Leu Glu 
325 330 335 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 



<210> 5 
<211> 398 
<212> PRT 

<213> Escherichia coli 
<400> 5 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser He Gly Cys Ser 
15 10 15 

Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 
20 25 30 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 
35 40 45 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 
50 55 60 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 
65 70 75 80 
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Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 95 



Val Met Ala Ala lie Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 
100 105 110 

Ala lie Arg Ala Gly Lys Thr lie Leu Leu Ala Asn Lys Glu Ser Leu 
115 120 125 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 
130 135 140 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala lie Phe Gin Ser Leu 
145 150 155 160 

Pro Gin Pro lie Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 
165 170 175 

Gly Val Val Ser He Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 190 

Thr Pro Leu Arg Asp Leu Ala Thr Mqt Thr Pro Asp Gin Ala Cys Arg 
195 200 205 

His Pro Asn Trp Ser Met Gly Arg Lys lie Ser Val Asp Ser Ala Thr 
210 215 220 

Met Met Asn Lys Gly Leu Glu Tyr lie Glu Ala Arg Trp Leu Phe Asn 
225 230 235 240 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val lie 
245 250 255 
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His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 
260 265 270 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 
275 280 285 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 
290 295 300 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 
325 330 335 

Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin lie. Arg 
340 345 350 

Phe Thr Asp lie Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 
355 360 365 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 
370 375 380 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 
385 390 395 

<210> 6 
<211> 1860 
<212> DNA 

<213> Escherichia coli 



12/75 



WO 99/53071 PCT/JP99/01987 



<220> 

<221> CDS 

<222> (1).. (1860) 

<400> 6 

atg agt ttt gat att gcc aaa tac ccg acc ctg gca ctg gtc gac tec 48 

Met Ser Phe Asp lie Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 
15 10 15 

acc cag gag tta cga ctg ttg ccg aaa gag agt tta ccg aaa etc tgc 96 

Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 
20 25 30 

gac gaa ctg cgc cgc tat tta etc gac age gtg age cgt tec age ggg 144 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 
35 40 45 

cac ttc gcc tec ggg ctg ggc acg gtc gaa ctg acc gtg gcg ctg cac 192 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 
50 55 60 

tat gtc tac aac acc ccg ttt gac caa ttg att tgg gat gtg ggg cat 240 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 
65 70 75 80 

cag get tat ccg cat aaa att ttg acc gga cgc cgc gac aaa ate ggc 288 

Gin Ala Tyr Pro His Lys lie Leu Thr Gly Arg Arg Asp Lys lie Gly 
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85 

acc ate cgt cag aaa ggc 

Thr lie Arg Gin Lys Gly 
100 

age gaa tat gac gta tta 

Ser Glu Tyr Asp Val Leu 
115 

gec gga att ggt att gcg 

Ala Gly He Gly lie Ala 
130 

cgc acc gtc tgt gtc att 

Arg Thr Val Cys Val He 
145 150 

ttt gaa gcg atg aat cac 

Phe Glu Ala Met Asn His 
165 

att etc aac gac aat gaa 

He Leu Asn Asp Asn Glu 
180 

aac aac cat ctg gca cag 



90 

ggt ctg cac ccg ttc ccg 

Gly Leu His Pro Phe Pro 
105 

age gtc ggg cat tea tea 

Ser Val Gly His Ser Ser 
120 

gtt get gee gaa aaa gaa 

Val Ala Ala Glu Lys Glu 
135 140 

ggc gat ggc gcg att acc 

Gly Asp Gly Ala He Thr 
155 

gcg ggc gat ate cgt cct 

Ala Gly Asp He Arg Pro 
170 

atg teg att tec gaa aat 

Met Ser He Ser Glu Asn 
185 

ctg ctt tec ggt aag ctt 
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95 

tgg cgc ggc gaa 336 

Trp Arg Gly Glu 
110 

acc tec ate agt 384 

Thr Ser I le Ser 
125 

ggc aaa aat cgc 432 
Gly Lys Asn Arg 

gca ggc atg gcg 480 

Ala Gly Met Ala 
160 

gat atg ctg gtg 528 

Asp Met Leu Val 
175 

gtc ggc gcg etc 576 

Val Gly Ala Leu 
190 

tac tct tea ctg 624 
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Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

cgc gaa ggc ggg aaa aaa gtt ttc tct ggc gtg ccg cca att aaa gag 672 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro lie Lys Glu 
210 215 220 

ctg etc aaa cgc acc gaa gaa cat att aaa ggc atg gta gtg cct ggc 720 

Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 
225 230 235 240 

acg ttg ttt gaa gag ctg ggc ttt aac tac ate ggc ccg gtg gac ggt 768 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr He Gly Pro Val Asp Gly 
245 250 255 

cac gat gtg ctg ggg ctt ate acc acg eta aag aac atg cgc gac ctg 816 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 
260 265 270 

aaa ggc ccg cag ttc ctg cat ate atg acc aaa aaa ggt cgt ggt tat 864 

Lys Gly Pro Gin Phe Leu His He Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 

gaa ccg gca gaa aaa gac ccg ate act ttc cac gec gtg cct aaa ttt 912 

Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 
290 295 300 

gat ccc tec age ggt tgt ttg ccg aaa agt age ggc ggt ttg ccg age 960 
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Asp Pro Ser Ser Gly Cys 
305 310 

tat tea aaa ate ttt ggc 

Tyr Ser Lys He Phe Gly 
325 

aac aag ctg atg gcg att 

Asn Lys Leu Met Ala lie 
340 

gtc gag ttt tea cgt aaa 

Val Glu Phe Ser Arg Lys 
355 

gee gag caa cac gcg gtg 

Ala Glu Gin His Ala Val 
370 

tac aaa ccc att gtc gcg 

Tyr Lys Pro I le Val Ala 
385 390 

gat cag gtg ctg cat gac 

Asp Gin Val Leu His Asp 
405 



Leu Pro Lys Ser Ser Gly 
315 

gac tgg ttg tgc gaa acg 

Asp Trp Leu Cys Glu Thr 
330 

act ccg gcg atg cgt gaa 

Thr Pro Ala Met Arg Glu 
345 

ttc ccg gat cgc tac ttc 

Phe Pro Asp Arg Tyr Phe 
360 

acc ttt get gcg ggt ctg 

Thr Phe Ala Ala Gly Leu 
375 380 

att tac tec act ttc ctg 

lie Tyr Ser Thr Phe Leu 
395 

gtg gcg att caa aag ctt 

Val Ala He Gin Lys Leu 
410 
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Gly Leu Pro Ser 
320 

gca gcg aaa gac 1008 

Ala Ala Lys Asp 
335 

ggt tec ggc atg 1056 

Gly Ser Gly Met 
350 

gac gtg gca att 1104 

Asp Val Ala lie 
365 

gcg att ggt ggg 1152 
Ala lie Gly Gly 

caa cgc gee tat 1200 

Gin Arg Ala Tyr 
400 

ccg gtc ctg ttc 1248 

Pro Val Leu Phe 
415 
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gcc ale gac cgc gcg ggc 

Ala lie Asp Arg Ala Gly 
420 

ggt get ttt gat etc tct 

Gly Ala Phe Asp Leu Ser 
435 

atg ace ccg age gat gaa 

Met Thr Pro Ser Asp Glu 
450 

tat cac tat aac gat ggc 

Tyr His Tyr Asn Asp Gly 
465 470 

gcg gtc ggc gtg gaa ctg 

Ala Val Gly Val Glu Leu 
485 

ggc att gtg aag cgt cgt 

Gly I le Val Lys Arg Arg 
500 

acg ctg atg cca gaa gcg 

Thr Leu Met Pro Glu Ala 
515 



att gtt ggt get gac ggt 

He Val Gly Ala Asp Gly 
425 

tac ctg cgc tgc ata ccg 

Tyr Leu Arg Cys lie Pro 
440 

aac gaa tgt cgc cag atg 

Asn Glu Cys Arg Gin Met 
455 460 

ccg tea gcg gtg cgc tac 

Pro Ser Ala Val Arg Tyr 
475 

acg ccg ctg gaa aaa eta 

Thr Pro Leu Glu Lys Leu 
490 

ggc gag aaa ctg gcg ate 

Gly Glu Lys Leu Ala lie 
505 

gcg aaa gtc gcc gaa teg 

Ala Lys Val Ala Glu Ser 
520 
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caa acc cat cag 1296 

Gin Thr His Gin 
430 

gaa atg gtc att 1344 

Glu Met Val He 
445 

etc tat acc ggc 1392 
Leu Tyr Thr Gly 

ccg cgt ggc aac 1440 

Pro Arg Gly Asn 
480 

cca att ggc aaa 1488 

Pro lie Gly Lys 
495 

ctt aac ttt ggt 1536 

Leu Asn Phe Gly 
510 

ctg aac gcc acg 1584 

Leu Asn Ala Thr 
525 
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ctg gtc gat atg cgt ttt 

Leu Val Asp Met Arg Phe 
530 

gaa atg gcc gcc age cat 

Glu Met Ala Ala Ser His 
545 550 

att atg ggc ggc gca ggc 

lie Met Gly Gly Ala Gly 
565 

cgt aaa cca gta ccc gtg 

Arg Lys Pro Val Pro Val 
580 

ccg caa gga act cag gaa 

Pro Gin Gly Thr Gin Glu 
595 

get ggt atg gaa gcc aaa 

Ala Gly Met Glu Ala Lys 
610 

<210> 7 
<211> 897 



gtg aaa ccg ctt gat gaa 

Val Lys Pro Leu Asp Glu 
535 540 

gaa gcg ctg gtc acc gta 

Glu Ala Leu Val Thr Val 
555 

age ggc gtg aac gaa gtg 

Ser Gly Val Asn Glu Val 
570 

ctg aac att ggc ctg ccg 

Leu Asn lie Gly Leu Pro 
585 

gaa atg cgc gcc gaa etc 

Glu Met Arg Ala Glu Leu 
600 

ate aag gcc tgg ctg gca 

lie Lys Ala Trp Leu Ala 
615 620 
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gcg tta att ctg 1632 
Ala Leu I le Leu 

gaa gaa aac gcc 1680 

Glu Glu Asn Ala 
560 

ctg atg gcc cat 1728 

Leu Met Ala His 
575 

gac ttc ttt att 1776 

Asp Phe Phe He 
590 

ggc etc gat gcc 1824 

Gly Leu Asp Ala 
605 

1860 
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<212> DNA 

<213> Escherichia co 

<220> 

<221> CDS 

<222> (1). . (897) 

<400> 7 

atg gac ttt ccg cag 

Met Asp Phe Pro Gin 
1 5 

gcg ctg age cgt ttt 

Ala Leu Ser Arg Phe 
20 

gtc gaa acc atg cag 

Val Glu Thr Met Gin 
35 

cct ttc ctg gtt tat 

Pro Phe Leu Val Tyr 
50 

acg ctg gac gca ccc 

Thr Leu Asp Ala Pro 
65 



caa etc gaa gec 
Gin Leu Glu Ala 

ate gec cca ctg 

lie Ala Pro Leu 
25 

tat ggc gca tta 

Tyr Gly Ala Leu 
40 

gec acc ggt cat 

Ala Thr Gly His 
55 

get gee gec gtt 

Ala Ala Ala Val 
70 



tgc gtt aag cag 

Cys Val Lys Gin 
10 

ccc ttt cag aac 
Pro Phe Gin Asn 

tta ggt ggt aag 

Leu Gly Gly Lys 
45 

atg ttc ggc gtt 

Met Phe Gly Val 
60 

gag tgt ate cac 

Glu Cys I le His 
75 



gee aac cag 48 

Ala Asn Gin 
15 

act ccc gtg 96 

Thr Pro Val 
30 

cgc ctg cga 144 
Arg Leu Arg 

age aca aac 192 
Ser Thr Asn 

get tac tea 240 

Ala Tyr Ser 
80 
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tta att cat gat gat tta 

Leu lie His Asp Asp Leu 

85 

ggt ttg cca acc tgc cat 

Gly Leu Pro Thr Cys His 
100 

get ggc gac get tta caa 

Ala Gly Asp Ala Leu Gin 
115 

gat atg ccg gaa gtg teg 

Asp Met Pro Glu Val Ser 
130 

ctg gcg age gee agt ggt 

Leu Ala Ser Ala Ser Gly 
145 150 

gat tta gac gcg gaa ggc 

Asp Leu Asp Ala Glu Gly 
165 

att cat cgt cat aaa acc 

lie His Arg His Lys Thr 
180 



ccg gca atg gat gat gac 

Pro Ala Met Asp Asp Asp 
90 

gtg aag ttt ggc gaa gca 

Val Lys Phe Gly Glu Ala 
105 

acg ctg gcg ttc teg att 

Thr Leu Ala Phe Ser lie 
120 

gac cgc gac aga att teg 

Asp Arg Asp Arg lie Ser 
135 140 

att gec gga atg tgc ggt 

He Ala Gly Met Cys Gly 
155 

aaa cac gta cct ctg gac 

Lys His Val Pro Leu Asp 
170 

ggc gca ttg att cgc gec 

Gly Ala Leu I le Arg Ala 
185 
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gat ctg cgt cgc 288 

Asp Leu Arg Arg 
95 

aac gcg att etc 336 

Asn Ala lie Leu 
110 

tta age gat gec 384 

Leu Ser Asp Ala 
125 

atg att tct gaa 432 
Met 1 le Ser Glu 

ggt cag gca tta 480 

Gly Gin Ala Leu 
160 

gcg ctt gag cgt 528 

Ala Leu Glu Arg 
175 

gec gtt cgc ctt 576 

Ala Val Arg Leu 
190 
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ggt gca tta age gec gga 

Gly Ala Leu Ser Ala Gly 
195 

gac aag tat gca gag age 

Asp Lys Tyr Ala Glu Ser 
210 

ate ctg gat gtg gtg gga 

He Leu Asp Val Val Gly 
225 230 

gee gac cag caa ctt ggt 

Ala Asp Gin Gin Leu Gly 
245 

gag caa gec egg aag aaa 

Glu Gin Ala Arg Lys Lys 
260 

teg ctg aaa caa ctg get 

Ser Leu Lys Gin Leu Ala 
275 

gcg eta gcg gac tac ate 

Ala Leu Ala Asp Tyr 1 le 



gat aaa gga cgt cgt get 

Asp Lys Gly Arg Arg Ala 
200 

ate ggc ctt gec ttc cag 

1 le Gly Leu Ala Phe Gin 
215 220 

gat act gca acg ttg gga 

Asp Thr Ala Thr Leu Gly 
235 

aaa agt acc tac cct gca 

Lys Ser Thr Tyr Pro Ala 
250 

gee egg gat ctg ate gac 

Ala Arg Asp Leu lie Asp 
265 

gaa cag tea etc gat acc 

Glu Gin Ser Leu Asp Thr 
280 

ate cag cgt aat aaa 
lie Gin Arg Asn Lys 
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ctg ccg gta etc 624 

Leu Pro Val Leu 
205 

gtt cag gat gac 672 
Val Gin Asp Asp 

aaa cgc cag ggt 720 

Lys Arg Gin Gly 
240 

ctt ctg ggt ctt 768 

Leu Leu Gly Leu 
255 

gat gee cgt cag 816 

Asp Ala Arg Gin 
270 

teg gca ctg gaa 864 

Ser Ala Leu Glu 
285 

897 
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290 295 

<210> 8 

<211> 240 

<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1). . (240) 

<400> 8 

atg ccg aag aaa aat gag gcg ccc gcc age ttt gaa aag gcg ctg age 48 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu .Ser 
15 10 15 

gag ctg gaa cag att gta acc cgt ctg gaa agt ggc gac ctg ccg ctg 96 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 
20 25 30 

gaa gag gcg ctg aac gag ttc gaa cgc ggc gtg cag ctg gca cgt cag 144 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 
35 40 45 

ggg cag gcc aaa tta caa caa gcc gaa cag cgc gta caa att ctg ctg 192 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin He Leu Leu 
50 55 60 
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tct gac aat gaa gac gcc tct eta acc cct ttt aca ccg gac aat gag 240 

Ser Asp Asn Glu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 
65 70 75 80 

<210> 9 
<211> 1044 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1).. (1044) 

<400> 9 

gtg act ggg gtg aac gaa tgc age cgc age aca tgc aac ttg aag tat 48 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
15 10 15 

gac gag tat age agg agt ggc age atg caa tac aac ccc tta gga aaa 96 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

acc gac ctt cgc gtt tec cga ctt tgc etc ggc tgt atg acc ttt ggc 144 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

gag cca gat cgc ggt aat cac gca tgg aca ctg ccg gaa gaa age age 192 
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Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 
50 55 60 

cgt ccc ata att aaa cgt gca ctg gaa ggc ggc ata aat ttc ttt gat 240 

Arg Pro He He Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 
65 70 75 80 

acc gcc aac agt tat tct gac ggc age age gaa gag ate gtc ggt cgc 288 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

gca ctg egg gat ttc gcc cgt cgt gaa gac gtg gtc gtt gcg acc aaa 336 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
100 105 110 

gtg ttc cat cgc gtt ggt gat tta ccg gaa gga tta tec cgt gcg caa 384 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 
115 120 125 

att ttg cgc tct ate gac gac age ctg cga cgt etc ggc atg gat tat 432 

He Leu Arg Ser lie Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

gtc gat ate ctg caa att cat cgc tgg gat tac aac acg ccg ate gaa 480 

Val Asp He Leu Gin lie His Arg Trp Asp Tyr Asn Thr Pro lie Glu 
145 150 155 160 

gag acg ctg gaa gcc etc aac gac gtg gta aaa gcc ggg aaa gcg cgt 528 
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Glu Thr Leu Glu Ala Leu 
165 

tat ate ggc gcg tea tea 

Tyr lie Gly Ala Ser Ser 
180 

gaa etc caa aaa cag cac 

Glu Leu Gin Lys Gin His 
195 

cac tac aat ctg att tat 

His Tyr Asn Leu lie Tyr 
210 

tgt tat cag gag ggc gtg 

Cys Tyr Gin Glu Gly Val 
225 230 

ggc cgt ctg acg cgt ccg 

Gly Arg Leu Thr Arg Pro 
245 

gat gag gtg ggg aaa aat 

Asp Glu Val Gly Lys Asn 
260 



Asn Asp Val Val Lys Ala 
170 

atg cac get teg cag ttt 

Met His Ala Ser Gin Phe 
185 

ggc tgg gcg cag ttt gtc 

Gly Trp Ala Gin Phe Val 
200 

cgt gaa gaa gag cgc gag 

Arg Glu Glu Glu Arg Glu 
215 220 

gcg gta att cca tgg age 

Ala Val He Pro Trp Ser 
235 

tgg gga gaa act acc gca 

Trp Gly Glu Thr Thr Ala 
250 

etc tat aaa gaa age gat 

Leu Tyr Lys Glu Ser Asp 
265 
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Gly Lys Ala Arg 
175 

get cag gca ctg 576 

Ala Gin Ala Leu 
190 

agt atg cag gat 624 

Ser Met Gin Asp 
205 

atg eta cca ctg 672 

Met Leu Pro leu 

ccg ctg gca agg 720 

Pro Leu Ala Arg 
240 

cga ctg gtg tct 768 

Arg Leu Val Ser 
255 

gaa aat gac gcg 816 

Glu Asn Asp Ala 
270 
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cag ate gca gag egg tta aca ggc gtc agt gaa gaa ctg ggg gcg aca 864 

Gin lie Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 
275 280 285 

cga gca caa gtt gcg ctg gec tgg ttg ttg agt aaa ccg ggc att gee 912 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly lie Ala 
290 295 300 

gca ccg att ate gga act teg cgc gaa gaa cag ctt gat gag eta ttg 960 

Ala Pro lie He Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 
305 310 315 320 

aac gcg gtg gat ate act ttg aag ccg gaa cag att gec gaa ctg gaa 1008 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin He Ala Glu Leu Glu 
325 330 335 

acg ccg tat aaa ccg cat cct gtc gta gga ttt aaa 1044 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 

<210> 10 
<211> 1194 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
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<222> (1). . (1194) 
<400> 10 

atg aag caa etc acc att 

Met Lys Gin Leu Thr lie 
1 5 

acg ctg gac gtg gtg cgc 

Thr Leu Asp Val Val Arg 
20 

ctg gtg gca ggc aaa aat 

Leu Val Ala Gly Lys Asn 
35 

ttc tct ccc cgc tat gec 

Phe Ser Pro Arg Tyr Ala 
50 

ctt aaa acg atg eta cag 

Leu Lys Thr Met Leu Gin 
65 70 

ggg caa caa gec get tgc 

Gly Gin Gin Ala Ala Cys 

85 

gtg atg gca gec att gtt 



ctg ggc teg acc ggc teg 

Leu Gly Ser Thr Gly Ser 
10 

cat aat ccc gaa cac ttc 

His Asn Pro Glu His Phe 
25 

gtc act cgc atg gta gaa 

Val Thr Arg Met Val Glu 
40 

gta atg gac gat gaa gcg 

Val Met Asp Asp Glu Ala 
55 60 

caa cag ggt age cgc acc 

Gin Gin Gly Ser Arg Thr 

75 

gat atg gca gcg ctt gag 

Asp Met Ala Ala Leu Glu 
90 

ggc get get ggg ctg tta 
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att ggt tgc age 48 

1 le Gly Cys Ser 
15 

cgc gta gtt gcg 96 

Arg Val Val Ala 
30 

cag tgc ctg gaa 144 

Gin Cys Leu Glu 
45 

agt gcg aaa ctt 192 
Ser Ala Lys Leu 

gaa gtc tta agt 240 

Glu Val Leu Ser 
80 

gat gtt gat cag 288 

Asp Val Asp Gin 
95 

cct acg ctt get 336 
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Val Met Ala Ala He Val 
100 

gcg ate cgc gcg ggt aaa 

Ala lie Arg Ala Gly Lys 
115 

gtt acc tgc gga cgt ctg 

Val Thr Cys Gly Arg Leu 
130 

caa ttg tta ccg gtc gat 

Gin Leu Leu Pro Val Asp 
145 150 

ccg caa cct ate cag cat 

Pro Gin Pro He Gin His 
165 

ggc gtg gtg tec att tta 

Gly Val Val Ser He Leu 
180 

acg cca ttg cgc gat ttg 

Thr Pro Leu Arg Asp Leu 
195 



Gly Ala Ala Gly Leu Leu 
105 . 

acc att ttg ctg gee aat 

Thr He Leu Leu Ala Asn 
120 

ttt atg gac gec gta aag 

Phe Met Asp Ala Val Lys 
135 140 

age gaa cat aac gec att 

Ser Glu His Asn Ala I le 
155 

aat ctg gga tac get gac 

Asn Leu Gly Tyr Ala Asp 
170 

ctt acc ggg tct ggt ggc 

Leu Thr Gly Ser Gly Gly 
185 

gca aca atg acg ccg gat 

Ala Thr Met Thr Pro Asp 
200 
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Pro Thr Leu Ala 
110 

aaa gaa tea ctg 384 

Lys Glu Ser Leu 
125 

cag age aaa gcg 432 

Gin Ser Lys Ala 

ttt cag agt tta 480 

Phe Gin Ser Leu 
160 

ctt gag caa aat 528 

Leu Glu Gin Asn 
175 

cct ttc cgt gag 576 

Pro Phe Arg Glu 
190 

caa gec tgc cgt 624 

Gin Ala Cys Arg 
205 
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cat ccg aac tgg teg atg ggg cgt aaa 

His Pro Asn Trp Ser Met Gly Arg Lys 
210 215 

atg atg aac aaa ggt ctg gaa tac att 

Met Met Asn Lys Gly Leu Glu Tyr He 
225 230 

gec age gec age cag atg gaa gtg ctg 

Ala Ser Ala Ser Gin Met Glu Val Leu 
245 

cac tea atg gtg cgc tat cag gac ggc 
His Ser Met Val Arg Tyr Gin Asp Gly 
260 265 

gaa ccg gat atg gta cgc caa ttg ccc 

Glu Pro Asp Met Val Arg Gin Leu Pro 
275 280 

cgc gtg aac tct ggc gtg aag ccg etc 

Arg Val Asn Ser Gly Val Lys Pro Leu 
290 295 

ttg aca ttt gee gca ccg gat tat gat 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp 
305 310 
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att tct gtc gat teg get ace 672 

lie Ser Val Asp Ser Ala Thr 
220 

gaa gcg cgt tgg ctg ttt aac 720 

Glu Ala Arg Trp Leu Phe Asn 
235 240 

att cac ccg cag tea gtg att 768 

He His Pro Gin Ser Val He 
250 255 

agt gtt ctg gcg cag ctg ggg 816 

Ser Val Leu Ala Gin Leu Gly 
270 

aca cca tgg gca tgg ccg aat 864 

Thr Pro Trp Ala Trp Pro Asn 
285 

gat ttt tgc aaa eta agt gcg 912 

Asp Phe Cys Lys Leu Ser Ala 
300 

cgt tat cca tgc ctg aaa ctg 960 

Arg Tyr Pro Cys Leu Lys Leu 
315 320 
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gcg atg gag gcg ttc gaa 

Ala Met Glu Ala Phe Glu 
325 

gcc gca aac gaa ate acc 

Ala Ala Asn Glu I le Thr 
340 

ttt acg gat ate get gcg 

Phe Thr Asp I le Ala Ala 
355 

atg cgc gaa cca caa tgt 

Met Arg Glu Pro Gin Cys 
370 

gcg cgt gaa gtc gcc aga 

Ala Arg Glu Val Ala Arg 
385 390 

<210> 11 

<211> 4390 

<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 



caa ggc cag gca gcg acg 

Gin Gly Gin Ala Ala Thr 
330 

gtt get get ttt ctt gcg 

Val Ala Ala Phe Leu Ala 
345 

ttg aat tta tec gta ctg 

Leu Asn Leu Ser Val Leu 
360 

gtg gac gat gtg tta tct 

Val Asp Asp Val Leu Ser 
375 380 

aaa gag gtg atg cgt etc 

Lys Glu Val Met Arg Leu 
395 
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aca gca ttg aat 1008 

Thr Ala Leu Asn 
335 

caa caa ate cgc 1056 

Gin Gin He Arg 
350 

gaa aaa atg gat 1104 

Glu Lys Met Asp 
365 

gtt gat gcg aac 1152 

Val Asp Ala Asn 

gca age 1194 
Ala Ser 
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<222> (208). . (447) 

<220> 
<221> CDS 

<222> (450). . (1346) 

<220> 
<221> CDS 

<222> (1374). . (3233) 

<220> 
<221> CDS 

<222> (3344). . (4390) 
<400> 11 

atggcggcaa tggttcgttg gcaagcctta agcgacttgt atagggaaaa atacagcagc 60 
ccacacctgc ggctgcatcc aggcgcggaa gtataccact aacatcgctt tgctgtgcac 120 
atcaccttac cattgcgcgt tatttgctat ttgccctgag tccgttacca tgacggggcg 180 

aaaaatattg agagtcagac attcatt atg ccg aag aaa aat gag gcg ccc gcc 234 

Met Pro Lys Lys Asn Glu Ala Pro Ala 
1 5 

age ttt gaa aag gcg ctg age gag ctg gaa cag att gta acc cgt ctg 282 

Ser Phe Glu Lys Ala Leu Ser Glu Leu Glu Gin He Val Thr Arg Leu 
10 15 20 25 
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gaa agt ggc gac ctg ccg ctg gaa gag gcg ctg aac gag ttc gaa cgc 330 

Glu Ser Gly Asp Leu Pro Leu GIu Glu Ala Leu Asn Glu Phe Glu Arg 

30 35 40 

ggc gtg cag ctg gca cgt cag ggg cag gcc aaa ita caa caa gcc gaa 378 

Gly Val Gin Leu Ala Arg Gin Gly Gin Ala Lys Leu Gin Gin Ala Glu 
45 50 55 

cag cgc gta caa att ctg ctg tct gac aat gaa gac gcc tct eta acc 426 

Gin Arg Val Gin lie Leu Leu Ser Asp Asn Glu Asp Ala Ser Leu Thr 
60 65 70 

cct ttt aca ccg gac aat gag ta atg gac ttt ccg cag caa etc gaa 473 

Pro Phe Thr Pro Asp Asn Glu Met Asp Phe Pro Gin Gin Leu Glu 
75 80 1 5 

gcc tgc gtt aag cag gcc aac cag gcg ctg age cgt ttt ate gcc cca 521 

Ala Cys Val Lys Gin Ala Asn Gin Ala Leu Ser Arg Phe lie Ala Pro 
10 15 20 

ctg ccc ttt cag aac act ccc gtg gtc gaa acc atg cag tat ggc gca 569 

Leu Pro Phe Gin Asn Thr Pro Val Val Glu Thr Met Gin Tyr Gly Ala 
25 30 35 40 

tta tta ggt ggt aag cgc ctg cga cct ttc ctg gtt tat gcc acc ggt 617 

Leu Leu Gly Gly Lys Arg Leu Arg Pro Phe Leu Val Tyr Ala Thr Gly 

45 50 55 
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cat atg ttc ggc gtt age 

His Met Phe Gly Val Ser 
60 

gtt gag tgt ate cac get 

Val Glu Cys He His Ala 
75 

atg gat gat gac gat ctg 

Met Asp Asp Asp Asp Leu 
90 

ttt ggc gaa gca aac gcg 

Phe Gly Glu Ala Asn Ala 
105 110 

gcg ttc teg att tta age 

Ala Phe Ser lie Leu Ser 
125 

gac aga att teg atg att 

Asp Arg 1 le Ser Met I le 
140 

gga atg tgc ggt ggt cag 

Gly Met Cys Gly Gly Gin 



aca aac acg ctg gac gca 

Thr Asn Thr Leu Asp Ala 
65 70 

tac tea tta att cat gat 

Tyr Ser Leu lie His Asp 
80 

cgt cgc ggt ttg cca acc 

Arg Arg Gly Leu Pro Thr 
95 100 

att etc get ggc gac get 

lie Leu Ala Gly Asp Ala 
115 

gat gee gat atg ccg gaa 

Asp Ala Asp Met Pro Glu 
130 

tct gaa ctg gcg age gec 

Ser Glu Leu Ala Ser Ala 
145 

gca tta gat tta gac gcg 
Ala Leu Asp Leu Asp Ala 
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ccc get gee gee 665 
Pro Ala Ala Ala 

gat tta ccg gca 713 

Asp Leu Pro Ala 
85 

tgc cat gtg aag 761 

Cys His Val Lys 

tta caa acg ctg 809 

Leu Gin Thr Leu 
120 

gtg teg gac cgc 857 

Val Ser Asp Arg 
135 

agt ggt att gec 905 

Ser Gly He Ala 
150 

gaa ggc aaa cac 953 
Glu Gly Lys His 
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155 160 165 

gta cct ctg gac gcg ctt gag cgt att cat cg-t cat aaa acc ggc gca 1001 

Val Pro Leu Asp Ala Leu Glu Arg lie His Arg His Lys Thr Gly Ala 
170 175 180 

ttg att cgc gcc gcc gtt cgc ctt ggt gca tta age gec gga gat aaa 1049 

Leu lie Arg Ala Ala Val Arg Leu Gly Ala Leu Ser Ala Gly Asp Lys 
185 190 195 200 

gga cgt cgt get ctg ccg gta etc gac aag tat gca gag age ate ggc 1097 

Gly Arg Arg Ala Leu Pro Val Leu Asp Lys Tyr Ala Glu Ser lie Gly 
205 210 215 

ctt gcc ttc cag gtt cag gat gac ate ctg gat gtg gtg gga gat act 1145 

Leu Ala Phe Gin Val Gin Asp Asp lie Leu Asp Val Val Gly Asp Thr 
220 225 230 

gca acg ttg gga aaa cgc cag ggt gcc gac cag caa ctt ggt aaa agt 1193 

Ala Thr Leu Gly Lys Arg Gin Gly Ala Asp Gin Gin Leu Gly Lys Ser 
235 240 245 

acc tac cct gca ctt ctg ggt ctt gag caa gcc egg aag aaa gcc egg 1241 

Thr Tyr Pro Ala Leu Leu Gly Leu Glu Gin Ala Arg Lys Lys Ala Arg 
250 255 260 

gat ctg ate gac gat gcc cgt cag teg ctg aaa caa ctg get gaa cag 1289 



34/75 



WO 99/53071 ^ PCT/JP99/01987 

Asp Leu lie Asp Asp Ala Arg Gin Ser Leu Lys Gin Leu Ala Glu Gin 
265 270 275 280 

tea etc gat ace teg gca ctg gaa gcg eta gcg gac tac ate ate cag 1337 

Ser Leu Asp Thr Ser Ala Leu Glu Ala Leu Ala Asp Tyr lie lie Gin 
285 290 295 

cgt aat aaa taaacaataa gtattaatag gcccctg atg agt ttt gat att gee 1391 

Arg Asn Lys Met Ser Phe Asp lie Ala 

1 5 

aaa tac ccg acc ctg gca ctg gtc gac tec acc cag gag tta cga ctg 1439 

Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser Thr Gin Glu Leu Arg Leu 
10 15 20 

ttg ccg aaa gag agt tta ccg aaa etc tgc gac gaa ctg cgc cgc tat 1487 

Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys Asp Glu Leu Arg Arg Tyr 
25 30 35 

tta etc gac age gtg age cgt tec age ggg cac ttc gee tec ggg ctg 1535 

Leu Leu Asp Ser Val Ser Arg Ser Ser Gly His Phe Ala Ser Gly Leu 
40 45 50 

ggc acg gtc gaa ctg acc gtg gcg ctg cac tat gtc tac aac acc ccg 1583 

Gly Thr Val Glu Leu Thr Val Ala Leu His Tyr Val Tyr Asn Thr Pro 
55 60 65 70 

ttt gac caa ttg att tgg gat gtg ggg cat cag get tat ccg cat aaa 1631 
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Phe Asp Gin Leu He Trp Asp Val Gly His Gin Ala Tyr Pro His Lys 

75 80 85 

att ttg acc gga cgc cgc gac aaa ate ggc acc ate cgt cag aaa ggc 1679 
He Leu Thr Gly Arg Arg Asp Lys He Gly Thr lie Arg Gin Lys Gly 
90 95 100 

ggt ctg cac ccg ttc ccg tgg cgc ggc gaa age gaa tat gac gta tta 1727 

Gly Leu His Pro Phe Pro Trp Arg Gly Glu Ser Glu Tyr Asp Val Leu 
105 110 115 

age gtc ggg cat tea tea acc tec ate agt gee gga att ggt att gcg 1775 

Ser Val Gly His Ser Ser Thr Ser He Ser Ala Gly He Gly lie Ala 
120 125 130 

gtt get gee gaa aaa gaa ggc aaa aat cgc cgc acc gtc tgt gtc att 1823 

Val Ala Ala Glu Lys Glu Gly Lys Asn Arg Arg Thr Val Cys Val He 
135 140 145 150 

ggc gat ggc gcg att acc gca ggc atg gcg ttt gaa gcg atg aat cac 1871 

Gly Asp Gly Ala He Thr Ala Gly Met Ala Phe Glu Ala Met Asn His 
155 160 165 

gcg ggc gat ate cgt cct gat atg ctg gtg att etc aac gac aat gaa 1919 

Ala Gly Asp He Arg Pro Asp Met Leu Val He Leu Asn Asp Asn Glu 
170 175 180 
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atg teg att tec gaa aat 

Met Ser lie Ser Glu Asn 
185 

ctg ctt tec ggt aag ctt 

Leu Leu Ser Gly Lys Leu 
200 

gtt ttc tct ggc gtg ccg 

Val Phe Ser Gly Val Pro 
215 220 

gaa cat att aaa ggc atg 

Glu His He Lys Gly Met 
235 

ggc ttt aac tac ate ggc 

Gly Phe Asn Tyr He Gly 
250 

ate acc acg eta aag aac 

He Thr Thr Leu Lys Asn 
265 

cat ate atg acc aaa aaa 

His lie Met Thr Lys Lys 
280 



gtc ggc gcg etc aac aac 

Val Gly Ala Leu Asn Asn 
190 

tac tct tea ctg cgc gaa 

Tyr Ser Ser Leu Arg Glu 
205 210 

cca att aaa gag ctg etc 

Pro He Lys Glu Leu Leu 
225 

gta gtg cct ggc acg ttg 

Val Val Pro Gly Thr Leu 
240 

ccg gtg gac ggt cac gat 

Pro Val Asp Gly His Asp 
255 

atg cgc gac ctg aaa ggc 

Met Arg Asp Leu Lys Gly 
270 

ggt cgt ggt tat gaa ccg 

Gly Arg Gly Tyr Glu Pro 
285 290 
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cat ctg gca cag 1967 

His Leu Ala Gin 
195 

ggc ggg aaa aaa 2015 
Gly Gly Lys Lys 

aaa cgc acc gaa 2063 

Lys Arg Thr Glu 
230 

ttt gaa gag ctg 2111 

Phe Glu Glu Leu 
245 

gtg ctg ggg ctt 2159 

Val Leu Gly Leu 
260 

ccg cag ttc ctg 2207 

Pro Gin Phe Leu 
275 

gca gaa aaa gac 2255 

Ala Glu Lys Asp 
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ccg ate act ttc cac gec 

Pro He Thr Phe His Ala 
295 300 

ttg ccg aaa agt age ggc 

Leu Pro Lys Ser Ser Gly 
315 

gac tgg ttg tgc gaa acg 

Asp Trp Leu Cys Glu Thr 
330 

act ccg gcg atg cgt gaa 

Thr Pro Ala Met Arg Glu 
345 

ttc ccg gat cgc tac ttc 

Phe Pro Asp Arg Tyr Phe 
360 

ace ttt get gcg ggt ctg 

Thr Phe Ala Ala Gly Leu 
375 380 

att tac tec act ttc ctg 

lie Tyr Ser Thr Phe Leu 



gtg cct aaa ttt gat ccc 

Val Pro Lys Phe Asp Pro 
305 

ggt ttg ccg age tat tea 

Gly Leu Pro Ser Tyr Ser 
320 

gca gcg aaa gac aac aag 

Ala Ala Lys Asp Asn Lys 
335 

ggt tec ggc atg gtc gag 

Gly Ser Gly Met Val Glu 
350 

gac gtg gca att gee gag 

Asp Val Ala He Ala Glu 
365 370 

gcg att ggt ggg tac aaa 

Ala I le Gly Gly Tyr Lys 
385 

caa cgc gee tat gat cag 
Gin Arg Ala Tyr Asp Gin 

38/75 



tec age ggt tgt 2303 

Ser Ser Gly Cys 
310 

aaa ate ttt ggc 2351 

Lys 1 le Phe Gly 
325 

ctg atg gcg att 2399 

Leu Met Ala lie 
340 

ttt tea cgt aaa 2447 

Phe Ser Arg Lys 
355 

caa cac gcg gtg 2495 

Gin His Ala Val 

ccc att gtc gcg 2543 

Pro He Val Ala 
390 

gtg ctg cat gac 2591 
Val Leu His Asp 
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395 

gtg gcg att caa aag ctt 

Val Ala He Gin Lys Leu 
410 

att gtt ggt get gac ggt 

lie Val Gly Ala Asp Gly 
425 

tac ctg cgc tgc ata ccg 

Tyr Leu Arg Cys lie Pro 
440 

aac gaa tgt cgc cag atg 

Asn Glu Cys Arg Gin Met 
455 460 

ccg tea gcg gtg cgc tac 

Pro Ser Ala Val Arg Tyr 
475 

acg ccg ctg gaa aaa eta 

Thr Pro Leu Glu Lys Leu 
490 

ggc gag aaa ctg gcg ate 



400 

ccg gte ctg ttc gee ate 

Pro Val Leu Phe Ala He 
415 

caa ace cat cag ggt get 

Gin Thr His Gin Gly Ala 
430 

gaa atg gte att atg ace 

Glu Met Val He Met Thr 
445 450 

etc tat ace ggc tat cac 

Leu Tyr Thr Gly Tyr His 
465 

ccg cgt ggc aac gcg gte 

Pro Arg Gly Asn Ala Val 
480 

cca att ggc aaa ggc att 

Pro He Gly Lys Gly He 
495 

ctt aac ttt ggt acg ctg 
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405 

gac cgc gcg ggc 2639 

Asp Arg Ala Gly 
420 

ttt gat etc tct 2687 

Phe Asp Leu Ser 
435 

ccg age gat gaa 2735 
Pro Ser Asp Glu 

tat aac gat ggc 2783 

Tyr Asn Asp Gly 
470 

ggc gtg gaa ctg 2831 

Gly Val Glu Leu 
485 

gtg aag cgt cgt 2879 

Val Lys Arg Arg 
500 

atg cca gaa gcg 2927 
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Gly Glu Lys Leu Ala He Leu Asn Phe Gly Thr Leu Met Pro Glu Ala 
505 510 515 

gcg aaa gtc gcc gaa teg ctg aac gec acg ctg gtc gat atg cgt ttt 2975 

Ala Lys Val Ala Glu Ser Leu Asn Ala Thr Leu Val Asp Met Arg Phe 
520 525 530 

gtg aaa ccg ctt gat gaa gcg tta att ctg gaa atg gcc gcc age cat 3023 

Val Lys Pro Leu Asp Glu Ala Leu He Leu Glu Met Ala Ala Ser His 
535 540 545 550 

gaa gcg ctg gtc acc gta gaa gaa aac gcc att atg ggc ggc gca ggc 3071 

Glu Ala Leu Val Thr Val Glu Glu Asn Ala He Met Gly Gly Ala Gly 
555 560 565 

age ggc gtg aac gaa gtg ctg atg gcc cat cgt aaa cca gta ccc gtg 3119 

Ser Gly Val Asn Glu Val Leu Met Ala His Arg Lys Pro Val Pro Val 
570 575 580 

ctg aac att ggc ctg ccg gac ttc ttt att ccg caa gga act cag gaa 3167 

Leu Asn He Gly Leu Pro Asp Phe Phe He Pro Gin Gly Thr Gin Glu 
585 590 595 

gaa atg cgc gcc gaa etc ggc etc gat gcc get ggt atg gaa gcc aaa 3215 

Glu Met Arg Ala Glu Leu Gly Leu Asp Ala Ala Gly Met Glu Ala Lys 
600 605 610 

ate aag gcc tgg ctg gca taatccctac tccactcctg etatgettaa 3263 
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lie Lys Ala Trp Leu Ala 
615 620 

gaaattattc atagactcta aataattcga gttgcaggaa ggcggcaaac gagtgaagcc 3323 

ccaggagctt acataagtaa gtg act ggg gtg aac gaa tgc age cgc age aca 3376 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr 
1 5 10 

tgc aac ttg aag tat gac gag tat age agg agt ggc age atg caa tac 3424 

Cys Asn Leu Lys Tyr Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr 
15 20 25 

aac ccc tta gga aaa ace gac ctt cgc gtt tec cga ctt tgc etc ggc 3472 

Asn Pro Leu Gly Lys Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly 
30 35 40 

tgt atg ace ttt ggc gag cca gat cgc ggt aat cac gca tgg aca ctg 3520 

Cys Met Thr Phe Gly Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu 
45 50 55 

ccg gaa gaa age age cgt ccc ata att aaa cgt gca ctg gaa ggc ggc 3568 

Pro Glu Glu Ser Ser Arg Pro He He Lys Arg Ala Leu Glu Gly Gly 
60 65 70 75 

ata aat ttc ttt gat ace gee aac agt tat tct gac ggc age age gaa 3616 

He Asn Phe Phe Asp Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu 
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80 

gag ate gtc ggt cgc gca 

Glu He Val Gly Arg Ala 
95 

gtc gtt gcg acc aaa gtg 

Val Val Ala Thr Lys Val 
110 

tta tec cgt gcg caa att 

Leu Ser Arg Ala Gin lie 
125 

etc ggc atg gat tat gtc 

Leu Gly Met Asp Tyr Val 
140 145 

aac acg ccg ate gaa gag 

Asn Thr Pro He Glu Glu 
160 

gec ggg aaa gcg cgt tat 

Ala Gly Lys Ala Arg Tyr 
175 

ttt get cag gca ctg gaa 
Phe Ala Gin Ala Leu Glu 



85 

ctg egg gat ttc gec cgt 

Leu Arg Asp Phe Ala Arg 
100 

ttc cat cgc gtt ggt gat 

Phe His Arg Val Gly Asp 
115 

ttg cgc tct ate gac gac 

Leu Arg Ser lie Asp Asp 
130 135 

gat ate ctg caa att cat 

Asp I le Leu Gin He His 
150 

acg ctg gaa gee etc aac 

Thr Leu Glu Ala Leu Asn 
165 

ate ggc gcg tea tea atg 

He Gly Ala Ser Ser Met 
180 

etc caa aaa cag cac ggc 
Leu Gin Lys Gin His Gly 
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90 

cgt gaa gac gtg 3664 

Arg Glu Asp Val 
105 

tta ccg gaa gga 3712 

Leu Pro Glu Gly 
120 

age ctg cga cgt 3760 
Ser Leu Arg Arg 

cgc tgg gat tac 3808 

Arg Trp Asp Tyr 
155 

gac gtg gta aaa 3856 

Asp Val Val Lys 
170 

cac get teg cag 3904 

His Ala Ser Gin 
185 

tgg gcg cag ttt 3952 
Trp Ala Gin Phe 
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190 

gtc agt atg cag gat cac 

Val Ser Met Gin Asp His 
205 

gag atg eta cca ctg tgt 

Glu Met Leu Pro Leu Cys 
220 225 

age ccg ctg gca agg ggc 

Ser Pro Leu Ala Arg Gly 
240 

gca cga ctg gtg tct gat 

Ala Arg Leu Val Ser Asp 
255 

gat gaa aat gac gcg cag 

Asp Glu Asn Asp Ala Gin 
270 

gaa ctg ggg gcg aca cga 

Glu Leu Gly Ala Thr Arg 
285 

aaa ccg ggc att gec gca 



195 

tac aat ctg att tat cgt 

Tyr Asn Leu lie Tyr Arg 
210 215 

tat cag gag ggc gtg gcg 

Tyr Gin Glu Gly Val Ala 
230 

cgt ctg acg cgt ccg tgg 

Arg Leu Thr Arg Pro Trp 
245 

gag gtg ggg aaa aat etc 

Glu Val Gly Lys Asn Leu 
260 

ate gca gag egg tta aca 

lie Ala Glu Arg Leu Thr 
275 

gca caa gtt gcg ctg gec 

Ala Gin Val Ala Leu Ala 
290 295 

ccg att ate gga act teg 
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200 

gaa gaa gag cgc 4000 
Glu Glu Glu Arg 

gta att cca tgg 4048 

Val He Pro Trp 
235 

gga gaa act acc 4096 

Gly Glu Thr Thr 
250 

tat aaa gaa age 4144 

Tyr Lys Glu Ser 
265 

ggc gtc agt gaa 4192 

Gly Val Ser Glu 
280 

tgg ttg ttg agt 4240 
Trp Leu Leu Ser 

cgc gaa gaa cag 4288 



WO 99/53071 PCT/JP99/01987 

Lys Pro Gly lie Ala Ala Pro He He Gly Thr Ser Arg Glu Glu Gin 
300 305 310 315 

ctt gat gag eta ttg aac gcg gtg gat ate act ttg aag ccg gaa cag 4336 

Leu Asp Glu Leu Leu Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin 
320 325 330 

att gec gaa ctg gaa acg ccg tat aaa ccg cat cct gtc gta gga ttt 4384 

He Ala Glu Leu Glu Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe 
335 340 345 

aaa taa 4390 

Lys 

<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

ccggatccat ggcggcaatg gttcgttggc aag 33 



<210> 13 
<211> 34 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

ccgaattctt atttaaatcc tacgacagga tgcg 34 

<210> 14 
<21 1 > 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 14 

ccggatccat gagttttgat attgccaaat acc 33 

<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 15 

ccgaattctt atgccagcca ggccttgatt ttg 33 

45/75 



WO 99/53071 



PCT/JP99/01987 



<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 16 

ccgaattctt actcattgtc cggtgtaaaa ggg 33 



<210> 17 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 17 

ccggatccat ggactttccg cagcaactcg aag 33 



<210> 18 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence : Synthet i c DNA 
<400> 18 

ccgaattctt atttattacg ctggatgatg tag 33 

<210> 19 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Syntheti c DNA 
<400> 19 

ccggatccta atccctactc cactcctgct atg 33 

<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

gggggatcca agcaactcac cattctgggc 30 
<210> 21 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 21 

gggggatccg cttgcgagac gcatcacctc 30 

<210> 22 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DNA 
<400> 22 

gggggatcca gttttgatat tgccaaatac cc 32 

<210> 23 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DNA 
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<400> 23 

gggggatcct gccagccagg ccttgatttt gg 32 



<210> 24 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 24 

gggggatccg agcaactcac cattctgggc 30 



<210> 25 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 25 

gggggatccg cttgcgagac gcatcacctc 30 



<210> 26 
<211> 637 
<212> PRT 
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<213> Rhodobacter sphaeroides 
<400> 26 

Met Thr Asp Arg Pro Cys Thr Pro Thr Leu Asp Arg Val Thr Leu Pro 
15 10 15 

Val Asp Met Lys Gly Leu Thr Asp Arg Glu Leu Arg Ser Leu Ala Asp 
20 25 30 

Glu Leu Arg Ala Glu Thr He Ser Ala Val Ser Val Thr Gly Gly His 
35 40 45 

Leu Gly Ala Gly Leu Gly Val Val Glu Leu Thr Val Ala Leu His Ala 
50 55 60 

Val Phe Asp Ala Pro Arg Asp Lys lie He Trp Asp Val Gly H.is Gin 
65 70 75 80 

Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Arg He Arg Thr 

85 90 95 

Leu Arg Gin Gly Gly Gly Leu Ser Gly Phe Thr Lys Arg Ser Glu Ser 
100 105 110 

Pro Tyr Asp Cys Phe Gly Ala Gly His Ser Ser Thr Ser lie Ser Ala 
115 120 125 

Ala Val Gly Phe Ala Ala Ala Arg Glu Met Gly Gly Asp Thr Gly Asp 
130 135 140 

Ala Val Ala Val He Gly Asp Gly Ser Met Ser Ala Gly Met Ala Phe 
145 150 155 160 
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Glu Ala Leu Asn His Gly Gly His Leu Lys Asn Arg Val lie Val He 
165 170 175 

Leu Asn Asp Asn Glu Met Ser lie Ala Pro Pro Val Gly Ala Leu Ser 
180 185 190 

Ser Tyr Leu Ser Arg Leu Tyr Ala Gly Ala Pro Phe Gin Asp Phe Lys 
195 200 205 

Ala Ala Ala Lys Gly Ala Leu Gly Leu Leu Pro Glu Pro Phe Gin Glu 
210 215 220 

Gly Ala Arg Arg Ala Lys Glu Met Leu Lys Ser Val Thr Val Gly Gly 
225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Ser Tyr Val Gly Pro He Asp Gly 
245 250 255 

His Asp Leu Asp Gin Leu Leu Pro Val Leu Arg Thr Val Lys Gin Arg 
260 265 270 

Ala His Ala Pro Val Leu He His Val He Thr Lys Lys Gly Arg Gly 
275 280 285 



Tyr Ala Pro Ala Glu Ala Ala Arg Asp Arg Gly His Ala Thr Asn Lys 
290 295 300 

Phe Asn Val Leu Thr Gly Ala Gin Val Lys Pro Val Ser Asn Ala Pro 
305 310 315 320 

Ser Tyr Thr Lys Val Phe Ala Gin Ser Leu lie Lys Glu Ala Glu Val 
325 330 335 



51/75 



WO 99/53071 



PCT/JP99/01987 



Asp Glu Arg lie Cys Ala Val Thr Ala Ala Met Pro Asp Gly Thr Gly 
340 345 350 

Leu Asn Leu Phe Gly Glu Arg Phe Pro Lys Arg Thr Phe Asp Val Gly 
355 360 365 

He Ala Glu Gin His Ala Val Thr Phe Ser Ala Ala Leu Ala Ala Gly 
370 375 380 

Gly Met Arg Pro Phe Cys Ala He Tyr Ser Thr Phe Leu Gin Arg Gly 
385 390 395 400 

Tyr Asp Gin lie Val His Asp Val Ala He Gin Arg Leu Pro Val Arg 
405 410 415 

Phe Ala lie Asp Arg Ala Gly Leu Val Gly Ala Asp Gly Ala Thr His 
420 425 430 

Ala Gly Ser Phe Asp Val Ala Phe Leu Ser Asn Leu Pro Gly He Val 
435 440 445 

Val Met Ala Ala Ala Asp Glu Ala Glu Leu Val His Met Val Ala Thr 
450 455 460 



Ala Ala Ala His Asp Glu Gly Pro He Ala Phe Arg Tyr Pro Arg Gly 
465 470 475 480 

Asp Gly Val Gly Val Glu Met Pro Val Lys Gly Val Pro Leu Gin He 
485 490 495 

Gly Arg Gly Arg Val Val Arg Glu Gly Thr Arg lie Ala Leu Leu Ser 
500 505 510 
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Phe Gly Thr Arg Leu Ala Glu Val Gin Val Ala Ala Glu Ala Leu Arg 
515 520 525 

Ala Arg Gly He Ser Pro Thr Val Ala Asp Ala Arg Phe Ala Lys Pro 
530 535 540 

Leu Asp Arg Asp Leu He Leu Gin Leu Ala Ala His His Glu Ala Leu 
545 550 555 560 

lie Thr He Glu Glu Gly Ala lie Gly Gly Phe Gly Ser His Val Ala 
565 570 575 

Gin Leu Leu Ala Glu Ala Gly Val Phe Asp Arg Gly Phe Arg Tyr Arg 
580 585 590 

Ser Met Val Leu Pro Asp Thr Phe lie Asp His Asn Ser Ala Glu Val 
595 600 605 

Met Tyr Ala Thr Ala Gly Leu Asn Ala Ala Asp lie Glu Arg Lys Ala 
610 615 620 

Leu Glu Thr Leu Gly Val Glu Val Leu Ala Arg Arg Ala 
625 630 635 

<210> 27 
<211> 1911 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1). . (1911) 
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<400> 27 

atg ace gac aga ccc tgc 
Met Thr Asp Arg Pro Cys 
1 5 

gtg gac atg aag ggc etc 
Val Asp Met Lys Gly Leu 
20 

gag ctg egg gec gaa acg 
Glu Leu Arg Ala Glu Thr 
35 

ctg ggc gca ggc etc ggc 
Leu Gly Ala Gly Leu Gly 
50 

gtc ttc gat gcg ccg cgc 
Val Phe Asp Ala Pro Arg 
65 70 

tgc tac ccc cac aag ate 

Cys Tyr Pro His Lys lie 

85 

ctg egg cag ggc ggg ggt 

Leu Arg Gin Gly Gly Gly 
100 

ccc tac gac tgt ttc ggc 

Pro Tyr Asp Cys Phe Gly 



acg ccg acg etc gac egg 
Thr Pro Thr Leu Asp Arg 
10 

acg gac cgt gag ctg cgc 
Thr Asp Arg Glu Leu Arg 
25 

ate teg gee gtg teg gtg 
lie Ser Ala Val Ser Val 
40 

gtg gtg gag ttg acg gtt 
Val Val Glu Leu Thr Val 
55 60 

gac aag ate ate tgg gac 
Asp Lys lie lie Trp Asp 

75 

ctg acc ggg egg cgc gac 
Leu Thr Gly Arg Arg Asp 
90 

etc teg ggc ttc acc aag 
Leu Ser Gly Phe Thr Lys 
105 

gcg ggc cat tec teg acc 
Ala Gly His Ser Ser Thr 
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gtg acg etc ccg 48 
Val Thr Leu Pro 
15 

teg ctg gee gac 96 
Ser Leu Ala Asp 
30 

acg ggc ggg cat 144 
Thr Gly Gly His 
45 

gcg ctg cat gcg 192 
Ala Leu His Ala 

gtg ggc cac cag 240 
Val Gly His Gin 
80 

cgc ate cgc aca 288 
Arg I le Arg Thr 
95 

cgc tec gag age 336 
Arg Ser Glu Ser 
110 

teg ate teg gee 384 
Ser 1 le Ser Ala 
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115 

gcg gtg ggc ttt gcc gcg 

Ala Val Gly Phe Ala Ala 
130 

gcg gtg gcg gtg ate ggc 

Ala Val Ala Val lie Gly 
145 150 

gag gcg ctg aac cac ggc 
Glu Ala Leu Asn His Gly 
165 

ctg aac gac aat gag atg 
Leu Asn Asp Asn Glu Met 
180 

tec tat etc teg egg etc 
Ser Tyr Leu Ser Arg Leu 
195 

gcg gcc gcc aag gga gcg 
Ala Ala Ala Lys Gly Ala 
210 

ggc gcg cgc cgc gcc aag 
Gly Ala Arg Arg Ala Lys 
225 230 

acg etc ttc gag gag ctg 
Thr Leu Phe Glu Glu Leu 



120 

gcg cgc gag atg ggc ggc 
Ala Arg Glu Met Gly Gly 
135 140 

gat ggc teg atg teg gcc 
Asp Gly Ser Met Ser Ala 
155 

ggg cac ctg aag aac egg 
Gly His Leu Lys Asn Arg 
170 

age ate gcg ccg ccg gtg 
Ser lie Ala Pro Pro Val 
185 

tat gcg ggc gcg ccg ttc 
Tyr Ala Gly Ala Pro Phe 
200 

etc ggg ctt ctg ccc gaa 
Leu Gly Leu Leu Pro Glu 
215 220 

gag atg ctg aag age gtc 
Glu Met Leu Lys Ser Val 
235 

ggt ttc tec tat gtc ggc 
Gly Phe Ser Tyr Val Gly 

55/75 



125 

gac acg ggc gac 432 
Asp Thr Gly Asp 

ggc atg gcc ttc 480 
Gly Met Ala Phe 
160 

gtg ate gtg ate 528 
Val He Val He 
175 

ggg gcg ctg teg 576 
Gly Ala Leu Ser 
190 

cag gac. ttc aag 624 
Gin Asp Phe Lys 
205 

ccg ttc cag gag 672 
Pro Phe Gin Glu 

acc gtc ggc ggc 720 
Thr Val Gly Gly 
240 

ccg ate gac ggg 768 
Pro I le Asp Gly 



WO 99/53071 



PCT/JP99/01987 



245 

cac gat etc gac cag ctt 
His Asp Leu Asp Gin Leu 
260 

gcg cat gcg ccg gtg ctg 
Ala His Ala Pro Val Leu 
275 

tat get ccg gec gag gec 
Tyr Ala Pro Ala Glu Ala 
290 

ttc aac gtc ctg acc ggc 
Phe Asn Val Leu Thr Gly 
305 310 

tec tac acc aag gtc ttc 
Ser Tyr Thr Lys Val Phe 
325 

gac gag egg ate tgc gcg 
Asp Glu Arg lie Cys Ala 
340 

etc aac etc ttc ggc gag 
Leu Asn Leu Phe Gly Glu 
355 

ate gcg gaa cag cat gcg 
He Ala Glu Gin His Ala 



250 

ctg ccg gtg ctg egg acc 
Leu Pro Val Leu Arg Thr 
265 

ate cat gtc ate acc aag 
lie His Val He Thr Lys 
280 

gcg cgc gac cgc ggc cat 
Ala Arg Asp Arg Gly His 
295 300 

gcg cag gtg aag ccg gtc 
Ala Gin Val Lys Pro Val 
315 

gec cag age etc ate aag 
Ala Gin Ser Leu He Lys 
330 

gtg acg gee gee atg ccg 
Val Thr Ala Ala Met Pro 
345 

egg ttt ccg aag cgc acc 
Arg Phe Pro Lys Arg Thr 
360 

gtg acc ttc teg gcg gcg 
Val Thr Phe Ser Ala Ala 
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255 

gtc aag cag egg 816 
Val Lys Gin Arg 
270 

aag ggc agg ggc 864 
Lys Gly Arg Gly 
285 

gec acg aac aag 912 
Ala Thr Asn Lys 

teg aac gec ccc 960 
Ser Asn Ala Pro 
320 

gag gec gag gtc 1008 
Glu Ala Glu Val 
335 

gac ggg acg ggg 1056 
Asp Gly Thr Gly 
350 

ttc gac gtg ggc 1104 

Phe Asp Val Gly 

365 

ctt gcg gca ggc 1152 
Leu Ala Ala Gly 
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370 375 

ggc atg egg ccc ttc tgc gcg ate tat 
Gly Met Arg Pro Phe Cys Ala He Tyr 
385 390 

tac gac cag ate gtg cat gac gtg gcg 
Tyr Asp Gin He Val His Asp Val Ala 
405 

ttc gec ate gat cgc gcg ggc etc gtg 
Phe Ala lie Asp Arg Ala Gly Leu Val 
420 425 

gcg ggc teg ttc gac gtg gee ttc ctg 
Ala Gly Ser Phe Asp Val Ala Phe Leu 
435 440 

gtg atg gee gec gee gac gag gec gag 
Val Met Ala Ala Ala Asp Glu Ala Glu 
450 455 

gee gee gee cat gac gaa ggg ccc ate 
Ala Ala Ala His Asp Glu Gly Pro lie 
465 470 

gac ggc gtg ggg gtc gag atg ccg gtg 
Asp Gly Val Gly Val Glu Met Pro Val 
485 



380 

tec ace ttc etc cag cgc ggc 1200 

Ser Thr Phe Leu Gin Arg Gly 
395 400 

ate cag cgc ctg ccg gtg cgc 1248 
He Gin Arg Leu Pro Val Arg 
410 415 

ggg gcg gac ggc gee ace cat 1296 
Gly Ala Asp Gly Ala Thr His 
430 

teg aac ctg ccc ggc ate gtg 1344 
Ser Asn Leu Pro Gly lie Val 
445 

etc gtc cat atg gtg gee ace 1392 
Leu Val His Met Val Ala Thr 
460 

gee ttc cgc tac ccg cgc ggc 1440 
Ala Phe Arg Tyr Pro Arg Gly 
475 480 

aag ggc gtg ccg etc cag ate 1488 
Lys Gly Val Pro Leu Gin He 
490 495 



ggc cgc ggc cgt gtg gtg cgc gag ggc acg cga ate 
Gly Arg Gly Arg Val Val Arg Glu Gly Thr Arg He 
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gcg ctt 
Ala Leu 



ttg tec 
Leu Ser 



1536 
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500 

ttc ggc ace cgt ctg gcc 
Phe Gly Thr Arg Leu Ala 
515 

gcg cgc ggg ate tct ccc 
Ala Arg Gly He Ser Pro 
530 

etc gac egg gat ctg ate 
Leu Asp Arg Asp Leu lie 
545 550 

ate acc ate gag gag ggc 
He Thr lie Glu Glu Gly 
565 

cag ctt ctg gcc gag gcc 
Gin Leu Leu Ala Glu Ala 
580 

teg atg gtg ctg ccc gac 
Ser Met Val Leu Pro Asp 
595 

atg tat gcc acc gcc ggg 
Met Tyr Ala Thr Ala Gly 
610 

ctg gag acg ctg ggg gtg 
Leu Glu Thr Leu Gly Val 



505 

gag gtg cag gtg gcc gcc 

Glu Val Gin Val Ala Ala 
520 

acg gtt gcg gat gcg cgc 

Thr Val Ala Asp Ala Arg 

535 540 

ctg cag etc gcg gcc cat 
Leu Gin Leu Ala Ala His 
555 

gcc ate ggc ggt ttc ggc 
Ala He Gly Gly Phe Gly 
570 

ggg gtc ttc gac cgc ggc 
Gly Val Phe Asp Arg Gly 
585 

acg ttc ate gac cac aac 
Thr Phe He Asp His Asn 
600 

ctg aat gcg gcc gac ata 
Leu Asn Ala Ala Asp I le 
615 620 

gag gtc etc gcc cgc cgc 
Glu Val Leu Ala Arg Arg 
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510 

gag gcg ctg cgt 1584 

Glu Ala Leu Arg 

525 

ttt gca aag ccg 1632 
Phe Ala Lys Pro 

cac gag gcg ctt 1680 
His Glu Ala Leu 
560 

age cat gtg gcg 1728 
Ser His Val Ala 
575 

ttc egg tat cgc 1776 
Phe Arg Tyr Arg 
590 

age gcg gag gtg 1824 

Ser Ala Glu Val 

605 

gag egg aag gcg 1872 
Glu Arg Lys Ala 

gcc 1911 
Ala 
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625 630 635 

<210> 28 
<211> 648 
<212> PRT 

<213> Rhodobacter sphaeroides 
<400> 28 

Met Thr Asn Pro Thr Pro Arg Pro Glu Thr Pro Leu Leu Asp Arg Val 
15 10 15 

Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 
20 25 30 

Leu Ala Asp Glu Val Arg Ser Glu Val lie Ser Val Val Ala GJu Thr 
35 40 45 

Gly Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 
50 55 60 

Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 80 

Gly His Gin Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Glu Gin 

85 90 95 

Met Arg Thr Leu Arg Gin Lys Gly Gly Leu Ser Gly Phe Thr Lys Arg 
100 105 110 

Ser Glu Ser Ala Tyr Asp Pro Phe Gly Ala Ala His Ser Ser Thr Ser 
115 120 125 
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He Ser Ala Ala Leu Gly Phe Ala Met Gly Arg Glu Leu Gly Gin Pro 
130 135 140 

Val Gly Asp Thr He Ala Val He Gly Asp Gly Ser lie Thr Ala Gly 
145 150 155 160 

Met Ala Tyr Glu Ala Leu Asn His Ala Gly His Leu Asn Lys Arg Leu 
165 170 175 

Phe Val He Leu Asn Asp Asn Asp Met Ser He Ala Pro Pro Val Gly 
180 185 190 

Ala Leu Ala Arg Tyr Leu Val Asn Leu Ser Ser Lys Ala Pro Phe Ala 
195 200 205 

Thr Leu Arg Ala Ala Ala Asp Gly Leu Glu Ala Ser Leu Pro Gly Pro 
210 215 220 

Leu Arg Asp Gly Ala Arg Arg Ala Arg Gin Leu Val Thr Gly Met Pro 
225 230 235 240 

Gly Gly Gly Thr Leu Phe Glu Glu Leu Gly Phe Thr Tyr Val Gly Pro 
245 250 255 

He Asp Gly His Asp Met Glu Ala Leu Leu Gin Thr Leu Arg Ala Ala 
260 265 270 

Arg Ala Arg Thr Thr Gly Pro Val Leu He His Val Val Thr Lys Lys 
275 280 285 

Gly Lys Gly Tyr Ala Pro Ala Glu Asn Ala Pro Asp Lys Tyr His Gly 
290 295 300 
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Val Asn Lys Phe Asp Pro Val Thr Gly Glu Gin Lys Lys Ser Val Ala 
305 310 315 320 

Asn Ala Pro Asn Tyr Thr Lys Val Phe Gly Ser Thr Leu Thr Glu Glu 
325 330 335 

Ala Ala Arg Asp Pro Arg He Val Ala He Thr Ala Ala Met Pro Ser 
' 340 345 350 

Gly Thr Gly Val Asp He Met Gin Lys Arg Phe Pro Asn Arg Val Phe 
355 360 365 

Asp Val Gly He Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu 
370 375 380 

Ala Gly Ala Gly Met Lys Pro Phe Cys Ala lie Tyr Ser Ser Phe Leu 
385 390 395 400 

Gin Arg Gly Tyr Asp Gin He Ala His Asp Val Ala Leu Gin Asn Leu 
405 410 415 

Pro Val Arg Phe Val He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly 
420 425 430 

Ala Thr His Ala Gly Ala Phe Asp Val Gly Phe Leu Thr Ser Leu Pro 
435 440 445 

Asn Met Thr Val Met Ala Ala Ala Asp Glu Ala Glu Leu lie His Met 
450 455 460 

lie Ala Thr Ala Val Ala Phe Asp Glu Gly Pro lie Ala Phe Arg Phe 
465 470 475 480 
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Pro Arg Gly Glu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 
485 490 495 

Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 
500 505 510 

He Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 
515 520 525 

Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Ala Arg Phe 
530 535 540 

Ser Arg Pro Leu Asp Thr Gly Leu He Asp Gin Leu Val Arg His His 
545 550 555 560 

Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe GJy Ala 
565 570 575 

His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 
580 585 590 

Ala Leu Arg Val Met Thr Leu Pro Asp Arg Phe lie Glu Gin Ala Ser 
595 600 605 

Pro Glu Asp Met Tyr Ala Asp Ala Gly Leu Arg Ala Glu Asp He Ala 
610 615 620 

Ala Thr Ala Arg Gly Ala Leu Ala Arg Gly Arg Val Met Pro Leu Arg 
625 630 635 640 

Gin Thr Ala Lys Pro Arg Ala Val 
645 
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<210> 29 
<211> 1944 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1). . (1944) 

<400> 29 

atg acc aat ccc acc ccg cga ccc gaa acc ccg ctt ttg gat cgc gtc 48 
Met Thr Asn Pro Thr Pro Arg Pro Glu Thr Pro Leu Leu Asp Arg Val 
15 10 15 

tgc tgc ccg gcc gac atg aag gcg ctg agt gac gcc gaa ctg gag egg 96 
Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 
20 25 30 

ctg gcc gac gaa gtg cgt tec gag gtg att teg gtc gtt gcc gag acg 144 
Leu Ala Asp Glu Val Arg Ser Glu Val He Ser Val Val Ala Glu Thr 
35 40 45 

gga gga cat ctg ggg tec teg ctg ggg gtg gtc gag ctg acc gtc gcg 192 
Gly Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 
50 55 60 

ctg cat gca gtc ttc aac acg ccc acc gac aag etc gtc tgg gac gtg 240 
Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 80 



ggc cac cag tgc tac ccc cac aag ate etc acc ggc egg cgc gag cag 

63/75 



288 



WO 99/53071 



PCT/JP99/01987 



Gly His Gin Cys 

atg cgc acc ctg 
Met Arg Thr Leu 
100 

teg gaa tec gee 
Ser Glu Ser Ala 
115 

ate teg gee gcg 
I le Ser Ala Ala 
130 

gtg ggc gac acg 
Val Gly Asp Thr 
145 

atg gee tac gag 
Met Ala Tyr Glu 

ttc gtg ate ctg 
Phe Val He Leu 
180 

get ctg gcg cgc 
Ala Leu Ala Arg 
195 

acg ctg cgc gcg 



Tyr Pro His Lys I le 
85 

cgc cag aag ggc ggc 
Arg Gin Lys Gly Gly 
105 

tac gac ccg ttc ggc 
Tyr Asp Pro Phe Gly 
120 

etc ggc ttt gee atg 
Leu Gly Phe Ala Met 
135 

ate gec gtg ate ggc 
He Ala Val He Gly 
150 

gcg ctg aac cac gcg 
Ala Leu Asn His Ala 
165 

aac gac aat gac atg 
Asn Asp Asn Asp Met 
185 

tat etc gtg aat etc 
Tyr Leu Val Asn Leu 
200 

gec gee gac ggg etc 



Leu Thr Gly Arg 
90 

etc teg ggc ttc 
Leu Ser Gly Phe 

gcg gee cat tec 
Ala Ala His Ser 
125 

ggc cgc gag ctg 
Gly Arg Glu Leu 
140 

gac ggc teg ate 
Asp Gly Ser I le 
155 

ggc cat ctg aac 
Gly His Leu Asn 
170 

age ate gcg ccg 
Ser He Ala Pro 

tec teg aag gcg 
Ser Ser Lys Ala 
205 

gag gee teg ctg 



Arg Glu Gin 
95 

acc aag cgc 336 
Thr Lys Arg 
110 

teg acc teg 384 
Ser Thr Ser 

ggc caa ccc 432 
Gly Gin Pro 

acc gcg ggc 480 
Thr Ala Gly 
160 

aag cgc ctg 528 
Lys Arg Leu 
175 

ccc gtg ggg 576 
Pro Val Gly 
190 

ccc ttc gec 624 
Pro Phe Ala 

ccg ggg ccg 672 
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Thr Leu Arg Ala 
210 

etc cgc gac ggg 
Leu Arg Asp Gly 
225 

ggc ggg ggc acg 
Gly Gly Gly Thr 

ate gac ggc cac 
I le Asp Gly His 
260 

egg gec egg acc 
Arg Ala Arg Thr 
275 

ggc aag ggc tac 
Gly Lys Gly Tyr 
290 

gtg aac aag ttc 
Val Asn Lys Phe 
305 

aac gcg ccg aac 
Asn Ala Pro Asn 

gec gcg cgc gat 



Ala Ala Asp 
215 

gcg cgc egg 
Ala Arg Arg 
230 

etc ttc gag 
Leu Phe Glu 
245 

gac atg gag 
Asp Met Glu 

acg ggg ccg 
Thr Gly Pro 

gec cct gec 
Ala Pro Ala 
295 

gac ccc gtc 
Asp Pro Val 
310 

tac acc aag 

Tyr Thr Lys 
325 

ccg cgc ate 



Gly Leu Glu Ala 

gcg cgc cag etc 
Ala Arg Gin Leu 
235 

gag ctg ggc ttc 
Glu Leu Gly Phe 
250 

gcg ctg etc cag 
Ala Leu Leu Gin 
265 

gtg etc ate cat 
Val Leu lie His 
280 

gag aat gec ccc 
Glu Asn Ala Pro 

acg ggc gag cag 
Thr Gly Glu Gin 
315 

gtc ttc ggc tec 
Val Phe Gly Ser 
330 

gtg gec ate acc 
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Ser Leu Pro 
220 

gtg acc ggg 
Val Thr Gly 

acc tat gtg 
Thr Tyr Val 

acg ctg cgc 
Thr Leu Arg 
270 

gtg gtc acg 
Val Val Thr 
285 

gac aag tat 
Asp Lys Tyr 
300 

aag aag teg 
Lys Lys Ser 

acc ctg acc 
Thr Leu Thr 

gcg gee atg 



Gly Pro 

atg ccg 720 
Met Pro 
240 

ggt ccc 768 
Gly Pro 
255 

gcg gcg 816 
Ala Ala 

aag aag 864 
Lys Lys 

cac ggg 912 
His Gly 

gtc gee 960 
Val Ala 
320 

gag gag 1008 
Glu Glu 
335 

ccc teg 1056 
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Ala Ala Arg Asp Pro Arg 
340 

ggc acc ggc gtc gac ate 
Gly Thr Gly Val Asp 1 le 
355 

gac gtg ggc ate gec gag 
Asp Val Gly I le Ala Glu 
370 

gec ggg gec ggg atg aag 
Ala Gly Ala Gly Met Lys 
385 390 

caa egg ggc tac gac cag 
Gin Arg Gly Tyr Asp Gin 
405 

ccc gtc cgc ttc gtg ate 
Pro Val Arg Phe Val He 
420 

gcg acc cat gcg ggg gec 
Ala Thr His Ala Gly Ala 
435 

aat atg acc gtg atg gec 
Asn Met Thr Val Met Ala 
450 

ate gec acc gec gtg gee 



He Val Ala 1 le Thr Ala 
345 

atg cag aag cgt ttc ccg 

Met Gin Lys Arg Phe Pro 
360 

cag cat gec gtg acc ttc 

Gin His Ala Val Thr Phe 

375 380 

ccc ttc tgc gcg ate tat 
Pro Phe Cys Ala I le Tyr 
395 

ate gec cat gac gtg gcg 
I le Ala His Asp Val Ala 
410 

gac egg gcg ggg etc gtg 
Asp Arg Ala Gly Leu Val 
425 

ttc gat gtg ggc ttc etc 
Phe Asp Val Gly Phe Leu 
440 

gcg gec gac gag gee gag 
Ala Ala Asp Glu Ala Glu 
455 460 

ttc gac gag ggc ccc att 
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Ala Met Pro Ser 
350 

aac cgc gtc ttc 1104 

Asn Arg Val Phe 

365 

gcg gcg ggc ctt 1 152 
Ala Ala Gly Leu 

tec teg ttc ctg 1200 
Ser Ser Phe Leu 
400 

ctg cag aac ctt 1248 
Leu Gin Asn Leu 
415 

ggg gec gac ggt 1296 
Gly Ala Asp Gly 
430 

acg teg ctg ccc 1344 

Thr Ser Leu Pro 

445 

etc ate cac atg 1392 
Leu lie His Met 

gec ttc cgc ttc 1440 
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He Ala Thr Ala Val Ala Phe Asp Glu Gly Pro lie Ala Phe Arg Phe 
465 470 475 480 

ccg egg ggc gag ggg gtg ggc gtc gag atg ccc gag cgc ggg acc gtg 1488 
Pro Arg Gly Glu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 
485 490 495 

ctg gaa ccc ggc egg ggc cgc gtg gtg cgc gag ggg acg gat gtg gcg 1536 
Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 
500 505 510 

ate ctt tec ttc ggc gcg cat ctg cac gag gee ttg cag gcg gcg aaa 1584 
lie Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 
515 520 525 

etc etc gag gec gag ggg gtg age gtg acc gtg gee gac gee cgc ttc 1632 
Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Ala Arg Phe 
530 535 540 

teg cgc ccg etc gac acg ggg etc att gac cag etc gtg cgc cat cac 1680 
Ser Arg Pro Leu Asp Thr Gly Leu lie Asp Gin Leu Val Arg His His 
545 550 555 560 

gee gcg ctg gtg acg gtg gag cag ggg gec atg ggc ggc ttc ggc get 1728 
Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe Gly Ala 
565 570 575 

cat gtc atg cac tat etc gee aat tec ggc ggc ttc gac ggg ggc etc 1776 
His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 
580 585 590 



gcg etc egg gtc atg acg ctg ccc gac cgc ttc ate gag cag gcg age 
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Ala Leu Arg Val Met Thr Leu Pro Asp Arg Phe He Glu Gin Ala Ser 
595 600 605 

ccc gag gac atg tat gcc gat gcg ggg ctg egg gec gag gat ate gcg 1872 
Pro Glu Asp Met Tyr Ala Asp Ala Gly Leu Arg Ala Glu Asp lie Ala 
610 615 620 

gcc acc gcg egg ggc gcg etc gcc egg ggg cgc gtg atg ccg etc egg 1920 
Ala Thr Ala Arg Gly Ala Leu Ala Arg Gly Arg Val Met Pro Leu Arg 
625 630 635 640 

cag acg gca aag ccg egg gcg gtc 1944 
Gin Thr Ala Lys Pro Arg Ala Val 
645 

<210> 30 
<211> 394 
<212> PRT 

<213> Rhodobacter sphaeroides 
<400> 30 

Met Arg Ser Leu Ser He Phe Gly Ala Thr Gly Ser lie Gly Glu Ser 
15 10 15 

Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 
20 25 30 

Val Ala Leu Thr Gly Gly Arg Asn lie Arg Arg Leu Ala Glu Met Ala 
35 40 45 

Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 
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50 55 60 

Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Glu Val Ala Gly 
65 70 75 80 

Gly Ala Gin Ala He Ala Glu Ala Ala Asp Arg Pro Ala Asp Trp Thr 

85 90 95 

Met Ser Ala lie Val Gly Ala Ala Gly Leu Val Pro Gly Met Arg Ala 
100 105 110 

Leu Lys His Gly Arg Thr Leu Ala Leu Ala Asn Lys Glu Ser Leu Val 
115 120 125 

Thr Ala Gly Gin Leu Leu Met Arg Thr Ala Gin Glu Asn Gly Ala Thr 
130 135 140 

He Leu Pro Val Asp Ser Glu His Ser Ala Val Phe Gin Ala Leu Ala 
145 150 155 160 

Gly Glu Asp Thr Ala Cys Val Glu Arg Val He He Thr Ala Ser Gly 
165 170 175 

Gly Pro Phe Arg Asp Trp Ser Leu Glu Arg He Arg Ala Cys Thr Val 
180 185 190 

Ala Glu Ala Gin Ala His Pro Asn Trp Ser Met Gly Gin Arg He Ser 
195 200 205 

He Asp Ser Ala Ser Met Phe Asn Lys Ala Leu Glu Leu He Glu Thr 
210 215 220 



Arg Glu Phe Phe Gly Phe Glu Pro Asp Arg He Glu Ala Val Val His 
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225 230 235 240 

Pro Gin Ser lie Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 
245 250 255 

Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala He Gly Phe Ala 
260 265 270 

Leu Asn Trp Pro Gly Arg Gly Glu Val Pro Val Ala Arg lie Asp Leu 
275 280 285 

Ala Gin He Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 
290 295 300 

Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 
305 310 315 320 

Gly Ala Ala Phe Asn Ala Ala Lys Glu lie Ala Leu Asp His Phe lie 
325 330 335 

Ala Gly Arg lie Gly Phe Leu Asp Met Ala Ala Val Val Glu Glu Thr 
340 345 350 

Leu Ala Gly Val Ser Thr Asp Pro Leu Phe Gly Lys Val Pro Asp Ala 
355 360 365 

Leu Glu Glu Val Leu Ala Met Asp His Leu Ala Arg Arg Ala Ala Glu 
370 375 380 

Glu Ala Ala Gly Leu Arg Gin Gin Lys Arg 
385 390 
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<210> 31 

<211> 1182 

<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1). . (1182) 

<400> 31 

atg cgc age ctg teg ate ttt ggg gec ace ggc tec ate ggc gaa tec 48 

Met Arg Ser Leu Ser He Phe Gly Ala Thr Gly Ser He Gly Glu Ser 
15 10 15 

acc ttc gac etc gtc atg egg aag ggc ggg ccc gag gcg ttc cgc acc 96 
Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 
20 25 30 

gtc get ctg acc ggc ggg cgc aac ate egg cga ctg gec gaa atg gcg 144 
Val Ala Leu Thr Gly Gly Arg Asn He Arg Arg Leu Ala Glu Met Ala 
35 40 45 

cgt gcg ctg aag gcg gag ctt gec gtc acc gcg cat gag gac tgc ctg 192 
Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 
50 55 60 

ccc gcg ctg cgc gag gcg ctg gec ggg acg ggc acc gag gtc gcg ggc 240 
Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Glu Val Ala Gly 
65 70 75 80 

ggg gcg cag gec ate gee gag gec gec gac egg ccg gec gac tgg acc 288 
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Gly Ala Gin Ala 

atg teg gec ate 
Met Ser Ala lie 
100 

ctg aag cac ggc 
Leu Lys His Gly 
115 

acg gca ggg caa 
Thr Ala Gly Gin 
130 

ate ctg ccg gtg 
He Leu Pro Val 
145 

ggc gag gac acg 
Gly Glu Asp Thr 

ggg ccg ttc cgc 
Gly Pro Phe Arg 
180 

gec gag gcg cag 
Ala Glu Ala Gin 
195 



1 le Ala Glu Ala Ala 
85 

gtg ggc gec gcg ggc 
Val Gly Ala Ala Gly 
105 

cgc acg ctg gcg etc 
Arg Thr Leu Ala Leu 
120 

etc ctg atg egg acg 
Leu Leu Met Arg Thr 
135 

gac age gag cac tec 
Asp Ser Glu His Ser 
150 

gee tgc gtc gag cgc 
Ala Cys Val Glu Arg 
165 

gac tgg age etc gag 
Asp Trp Ser Leu Glu 
185 

gee cat ccc aac tgg 
Ala His Pro Asn Trp 
200 



Asp Arg Pro Ala 
90 

etc gtg ccc gga 
Leu Val Pro Gly 

gee aac aag gaa 
Ala Asn Lys Glu 
125 

gee cag gag aac 
Ala Gin Glu Asn 
140 

gcg gtc ttt cag 
Ala Val Phe Gin 
155 

gtc ate ate acg 
Val He He Thr 
170 

cgc ate cgc gee 
Arg I le Arg Ala 

tec atg ggc cag 
Ser Met Gly Gin 
205 



Asp Trp Thr 
95 

atg egg gcg 336 
Met Arg Ala 
110 

age etc gtg 384 
Ser Leu Val 

ggc gee acg 432 
Gly Ala Thr 

gcg ctg gcg 480 
Ala Leu Ala 
160 

gcg tec ggc 528 
Ala Ser Gly 
175 

tgc ace gtg 576 
Cys Thr Val 
190 

egg ate tec 624 
Arg He Ser 



ate gac age gec teg atg ttc aac aag gcg etc gag ctg ate gag acg 
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He Asp Ser Ala Ser Met Phe Asn Lys Ala Leu Glu Leu lie Glu Thr 
210 215 220 

cgc gaa ttc ttc ggc ttc gag ccg gac egg ate gag gcg gtc gtc cat 720 
Arg Glu Phe Phe Gly Phe Glu Pro Asp Arg He Glu Ala Val Val His 
225 230 235 240 

ccg caa tec ate gtc cat gcg atg gtg ggc ttc tgc gac ggg ggc ctg 768 
Pro Gin Ser He Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 
245 250 255 

atg gec cat etc ggc ccc gee gac atg cgc cac gec ate gga ttc gcg 816 
Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala He Gly Phe Ala 
260 265 270 

ctg aac tgg ccg ggt cgc ggc gag gtg ccc gtc gec egg ate gac etc 864 
Leu Asn Trp Pro Gly Arg Gly Glu Val Pro Val Ala Arg He Asp Leu 
275 280 285 

gca cag att gcg age etc acc ttc cag aag cct gac gag gaa cgc ttt 912 
Ala Gin lie Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 
290 295 300 

ccg gec ctg agg ctt gcg cga gac gtc atg gcg gcg cgc ggc ctg teg 960 
Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 
305 310 315 320 

ggc gec gec ttc aac gcg gee aag gag ate gcg etc gat cat ttc ate . 1008 
Gly Ala Ala Phe Asn Ala Ala Lys Glu He Ala Leu Asp His Phe He 
325 330 335 

gec gga cgc ate ggg ttt ctg gac atg gcg gcg gtg gtc gag gag acg 1056 
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Ala Gly Arg 

etc gcg ggc 
Leu Ala Gly 
355 

ctt gag gaa 
Leu Glu Glu 
370 

gaa gec gec 
Glu Ala Ala 
385 



He Gly Phe 
340 

gtt teg acc 
Val Ser Thr 

gtg ctg gec 
Val Leu Ala 

ggt etc cgc 
Gly Leu Arg 
390 



Leu Asp Met 
345 

gac ccc ctg 
Asp Pro Leu 
360 

atg gac cat 
Met Asp His 
375 

cag cag aaa 
Gin Gin Lys 



Ala Ala Val 

ttc gga aaa 
Phe Gly Lys 

etc get egg 
Leu Ala Arg 
380 

agg 
Arg 



Val Glu Glu 
350 

gtg ccc gac 
Val Pro Asp 
365 

aga gcg gca 
Arg Ala Ala 



Thr 

gee 1104 
Ala 

gag 1152 
Glu 

1182 



<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 32 

aagctgatct gggacgtggg gca 23 

<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic DNA 
<400> 33 

tgctatccgc acaagatcct gac 

<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 34 

gcatgctgtt ccgcgatgcc gac 
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The requirement of unity of invention (Rule 13.1 of the Regulations under 
the PCT) is not satisfied unless a group of inventions as set forth in claims 
have technical relationship to each other involving one or more of the same 
or corresponding special technical features. The term "special technical 
feature" means a technical feature which clearly indicates that the inventions 
as set forth in claims contribute, as the whole, to the prior art (Rule 13.2 
of the Regulations under the PCT) . The requirement of unity of invention is 
judged without considering whether a group of inventions is described in 
separate claims or in one claim in the alternative form (Rule 13.3 of the 
Regulations under the PCT) . 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 
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With respect to the claims of the present application, inventions as set 
forth in claims 1 to 9 and 12 (in the part wherein the description of claim 
1 is cited) have a technical matter in common of elevating the productivity 
of isoprenoid compounds by a genetic engineering means with the use of a DNA 
encoding an enzyme on the non-mevalonate pathway, etc., while inventions as 
set forth in claims 14 to 22 have a technical matter in common that substances 
inhibiting the enzymatic activity in the non-mevalonate pathway inhibit the 
growth of microorganisms and plants having this pathway. However, it is 
needless to say that the non-mevalonate pathway has been publicly known. 
Similarly, l-deoxy-D-xylulose-5-phosphate synthase as an enzyme on the 
non-mevalonate pathway and DNA encoding the same have been publicly known 
(Proc. Natl. Acad. Sci. USA, 94(24), 12857-12862 (1997)). Accordingly, it 
can be concluded that there is no "special technical feature" in common among 
the inventions as set forth in claims 1 to 9 and 12 (in the part wherein the 
description of claim 1 is cited) and the inventions as set forth in claims 
14 to 22. 

In the following descriptions given claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13: 

CD invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 3 or a DNA having a base sequence represented by 
SEQ ID NO:8; 

® invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 4 or a DNA having a base sequence represented by 
SEQ ID NO: 9; and 

(D invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 5 or a DNA having a base sequence represented by 
SEQ ID NO:10; 

have a technical matter in common of being proteins capable of elevating the 
efficiency of synthesizing isoprenoid compounds or being DNAs encoding the 
same. Since it is obvious that the above-mentioned publicly known enzyme 
1-deoxy-D-xylulose 5-phopsphate synthase is one of the proteins capable of 
elevating the efficiency of synthesizing isoprenoid compounds, being proteins 
capable of elevating the efficiency of synthesizing isoprenoid compounds or 
bein gDNAs encoding the same cannot be regarded as any "special technical 
feature" . Moreover, there is no "special technical feature" in common between 
these groups of the inventions® to® and the inventions as set forth in claims 
1 to 9 and 12 (in the part wherein the description of claim 1 is cited) or 
those as set forth in claims 14 to 22. 

Such being the case, the inventions as set forth in the claims involve 
five inventions as specified below: 

(1) the invention as set forth in claims 1 to 9 and 12 (in the part wherein 
the description of claim 1 is cited) ; 

(2) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is. cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 3 or a DNA having the base 
sequence represented by SEQ ID NO: 8; 

(3) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 4 or a DNA having the base 
sequence represented by SEQ ID NO: 9; 

(4) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 5 or a DNA having the base 
sequence represented by SEQ ID NO: 10; and 

(5) the invention as set forth in claim 14 to 22. 
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